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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters 
(W4MEW), Mike Murphy (WU2D), Jim Hanlon (W8KGI), Gary 
Halverson (K6GLH), David Kuraner (K2DK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim Riff (K7SC), 
George Misic (KE8RN), Hal Guretzky, K6DPZ 
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Editor’s Comments 

In this month’s issue, Don Chester (K4KYV) 
hasa very nice article about adding CW capability 
to his Gates BC-1T broadcast transmitter. This 
is an answer to a problem many of us experience 
when such a transmitter is rescued from the junk 
man, and his techniques apply to just about any _7 
broadcast rig. In some ways, this article is a : 
continuation of Dave Kuraner’s (K2DK) 
Broadcast Transmitter Log series that ran in the magazine several years ago. Then, 
Jack Shutt (W9GT) tells about his adventures restoring a rare Hart 75 transmitter 
that belongs to a friend, and was made in the mid-1950s. This article also can apply 
to saving other unique transmitters. Breck Smith (K4CHE) sent the first of several 
articles about the RCA aircraft transmitters and receivers, the AVT series. Breck has 
successfully restored the AVT-126A vibrator supply, and I’m doing the same with 
mine so | can finally have the correct power supply, minus the extremely rare RCA 
vibrator. Brian Harrison (KN4R) found a piece of WWII history, the SSR-201 
“Aperiodic Receiver,” which the FCC used to track spy transmissions during those 
desperate times. Perhaps another example is waiting to be found in your area! Gary 
Halverson (K6GLH) successfully repaired a very noisy fan in his Johnson Desk 
Kilowatt, and if yours is noisy this article is for you! Rod Colton (WA1SXW) has 
come up with a sure-fire method to test tubes that are not in his tester’s chart, this 


is a very handy article. 
73, Keep Those Filaments Lit! N@DMS 
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Cover: Dick Geordan (W6SGJ, Vancouver, WA) is seated at his original Heath 
station that he built in 1967. From left to right: HG-10 VFO, DX-60A transmitter, 
HR-10 receiver. The D-104 mic is plugged into his homebrew push-pull plate 
modulator, sitting on top of the DX-60A transmitter, running a 12AX7 preamp, | 
12J5 driver and 1625s for the output. The modulator’s power supply came out of 
a “junker” DX-60B. The modulation transformer is from an “ARC-5” transmitter. 
The speakers (on top of the VFO and receiver) are HS-24 Heath mobile speakers. 
All of the excellent cosmetic work was done by Dick’s long-time friend Monte, 
WIBMW. 
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Adding CW Capability to a Plate Modulated 
Broadcast Transmitter 


By Donald Chester, K4KYV 
2116 Old Dover Road 
Woodlawn, TN 37191 
k4kyv@hotmail.com 


Now that the broadcast industry has 
all but completed the transition to solid 
state, older tube type transmitters are 
relegated to the category of industrial 
surplus. Many AM transmitters, 
particularly in the 250-1000 watt range, 
have found their way into amateur 
stations whenever the ham was fortunate 
enough to beat the scrap metal dealer to 
the prize. Some were parted out since 
these units are treasure troves of hard-to- 
find, high power AM-transmitter 
components. Others have been 
resurrected and converted for amateur 
service to operate in the lower frequency 
bands. 

Adding CW Capability 

Converted broadcast transmitters make 
excellent AM ham rigs, but few have 
been modified to include CW capability. 
CW operation can be problematic for 
the typical plate-modulated AM 
broadcast transmitter for several reasons, 
most notably the high voltage power 
supply, which ‘in a typical broadcast 
transmitter has a single-section choke 
input filter with a light-duty bleeder 
resistor whose primary function is safety, 
not voltage regulation. Nearly all 
broadcast transmitters use a common 
plate supply for the modulator and RF 
final. This supply depends on the steady 
class-C final plate load to maintain 
adequate voltage regulation for the class 
B or class AB modulator, which pulls a 
varying load that fluctuates in step with 
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the modulation. Since the constant load 
from the class-C final is present at all 
times in AM service, there was no need to 
design the power supply to maintain 
nominal output voltage when this load is 
absent. 

In CW mode, the full final amplifier 
plate load is present only during key- 
down conditions, causing the DC voltage 


Figure 1: This is a front view of the 
converted Gates BC1-T transmitter. The 
silly little triangular peep-hole has been 
expanded to a full rectangular viewing 
window, and the useless bulge in the 
ventilation grille at the bottom has been 
flattened to be flush with the door. Now 
it looks more like a radio transmitter and 
less like a soda machine. 
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from a typical broadcast transmitter plate 
supply to soar at key-up, resulting in 
poor shaping of the CW envelope and 
possibly even catastrophic component 
failure. High-voltage regulation could be 
tamed by switching in a bank of resistors 
in CW mode to drawasubstantial amount 
of additional bleeder current, but wire- 
wound power resistors are expensive and 
increasingly hard to find, plus this would 
generate unwanted heat and waste 
electricity. A better solution would be to 
redesign the power supply filter to 
maintain the proper output voltage under 
key-up conditions. This usually requires 
a hefty increase in power supply filter 
choke inductance, but high-inductance 
swinging and smoothing chokes tend to 
be heavy and expensive, and a satisfactory 
addition or replacement might take up 
more space than what’s available inside 
the cabinet. 

Another. consideration for CW 
capability is that broadcast transmitters 
often lack protective bias for the class-C 
final, relying instead on the plate-supply 
overload relay to kick out in the event RF 
grid drive is lost. Furthermore, one or 
more stages in the RF driver section must 
be keyed with a circuit designed to 
produce acceptable CW envelope shaping 
without objéctionable clicks. In the 
following discussion, each one of these 
issues is addressed. 

. Filter Choke Inductance 

For satisfactory voltage regulation with 
-an intermittent load as in CW mode, the 
power supply filter choke must maintain, 
at minimum, critical inductance under 
key-up condition. If the inductance falls 
below the critical value, a choke-input 
filter begins to mimic capacitor input, 
causing the DC voltage to soar from the 
normal 0.9 times the RMS transformer 
output voltage, towards 1.414 times this 
value. 
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Critical inductance in henries is 
calculated by dividing the effective load 
Lesistancemimmonis spy OOO? cAs <a 
hypothetical example, let’s say a 2000 
volt supply delivers 500 mA at full load, 
including bleeder resistor current. The 
effective load resistance is 4000 ohms, 
giving us a critical inductance of 4 henries. 
To limit peak rectifier current to a safe 
value, the choke must maintain optimum 
inductance at full load, which is 
approximately double the critical 
inductance, resulting in a minimum of 8 
henries in our case. But under key-up 
condition, the load on the plate supply 
drops to the current pulled by the bleeder 
resistor plus any static plate current pulled 
by the final tubes. Let’s say the total key- 
up load in the above example is 50 mA, 
then the effective load resistance on the 
plate supply jumps to 40,000 ohms, 
increasing the critical inductance to 40 
henries. In normal AM service with the 
constant class-C load, an 8-henry 
smoothing choke would be sufficient. 
But if we key-the final for CW, eight 
henries falls far short of critical inductance 
at key-up, causing the voltage to soar 
towards 3100 volts as soon as the key is 
released. An 8 — 40 henry swinging choke 
would maintain satisfactory regulation, 
but replacing the 8 henry smoothing 
choke with a suitable 8-40 henry swinger 
would be an expensive proposition if the 
latter could even be obtained. 

A Simple Solution to the Choke 

Inductance Problem 

When a plate modulated phone 
transmitter is switched to CW mode, the 
modulation transformer secondary must 
be shorted, to allow an unimpeded DC 
path between the power supply and the 
RF final. This is necessary to maintain 
good CW envelope shaping and to protect 
the modulation iron from damage caused 
by transient voltage surges. Most 
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broadcast transmitters use a modulation 
reactor to carry the DC to the final, in 
which case the reactor rather than the 
transformer secondary would be shorted. 
This allows for a simple solution to the 
problem of the power supply filter choke 
inductance. Since the modulation reactor 
remains unused while the transmitter is 
‘in CW mode, why not reconnect it in 
series with the main power supply choke, 
and let the combined inductance of the 
two serve as the filter choke? This would 
give us more than adequate inductance 
without adding an additional filter choke 
or replacing the original. This is easily 
accomplished, since the modulation 
reactor is most likely already wired in 
series with the power supply choke, in 
the +HV line running between the power 
supply rectifier and the RF final (Figure 
2). All we have to do to allow these two 
inductors to work in series is to transfer 
the filter capacitor and bleeder resistor 
from the bottom end of the modulation 
reactor to the top. This automatically 
shorts the modulation transformer 
secondary via the power supply filter 
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Figure 2: Modulator and Power Supply Configuration for a Typical Plate-Modulated 


capacitor, as shown in figure 3. 

Needless to say, this only works when: 
the filter choke is wired in the positive © 
side of the power supply. If the choke is © 
inserted in the negative line between the - 
transformer mid-tap and ground, it must 
be relocated to the positive side as in 
figure 3. WARNING: filter chokes wired 
in the negative side of the power supply 
may not be insulated well enough to 
withstand the full DC plus ripple voltage 
between winding and core. If there is any 
doubt at all about the voltage rating, it 
would be advisable to remount the entire 
choke on insulators to isolate the frame 
and core from ground. For safety reasons, 
a conspicuous warning tag should be 
permanently affixed to the choke as a 
reminder that the full high voltage would 
appear on the exterior body of the choke 
if the insulation between winding and 
core were to fail. 

Modifying the Gates BC1-T 

Now that we have outlined in general 
the necessary alterations, let’s turn to the 
specific modifications that were 
successfully performed in the BC1-T. 


August 2014 


. 


C) Modulation Transformer 
Tt 


Modulator Tubes 


Li 


B+ From 
HV Rectifier 


To Class-C 
Final 


Generic RF Driver 
Modulation 0 -# 
Reactor SW 
0 | 
Ro 
C1 40k 
25 uF | 200 Watts 
AK 
From Transistorized 
Keying Cirouit 
$We in Figure 4 
h SNe Shorts Key Line 
in AM Mode 
SPDT AMICW Switch i 


Figure 3: Modulator and power supply configuration modified for CW capability, 


showing all three sections of the AM/CW switch. 


The first step before attempting any 
changes to the transmitter was to restore 
it to normal operation on the original 
broadcast frequency, working into a 
dummy load. Next came the necessary 
modifications to move the operating 
frequency and otherwise make the 
transmitter usable in amateur service. 
Then, after working out the inevitable 
bugs, the transmitter was put on the air 
on 166 meters. While the vast majority 
of my operation is AM phone, I still 
wanted to be able to use it for CW, so the 
following modifications 
incorporated. 


The BC1-T power eqingts delivers up 


were 


to 2600 volts at approximately 1 ampere 


on average voice peaks when running full 
power in stock broadcast configuration. 
The filter choke is a 5 — 16 henry swinger, 


and the modulation reactor is 32 henries. 


Connecting the two in series allows the 
total inductance to swing between 
approximately 37 and 48 henries, enough 
to maintain critical inductance at key-up 
on CW, as long as the bleeder resistance 
is no higher than 48,000 ohms. The 
power supply filter choke is wired in the 
positive high voltage line between the 
rectifier and the filter capacitor; the 
bleeder resistor is wired to ground in 
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parallel with the filter capacitor, and the 
modulation reactor is connected between 
the filter capacitor and the RF final. Gee 
figure 2.) Thus, as previously discussed, 
we see that the modulation reactor is 
already wired in series with the power 
supply choke in the positive high-voltage 
line, so all we have to do is to transfer the 
filter capacitor and bleeder resistor to the 
opposite terminal of the modulation 
reactor. Bee 

The original 100,000 ohm 100-watt 
HV power supply bleeder resistor was 
changed to 40,000 ohms at 200 watts, to 
maintain minimum DC load and critical 
choke inductance at CW key-up. The 
plate voltage meter indicates 2750 volts 
key-up, dropping to about 2600 volts 
key-down, with the PA loaded slightly 
beyond 500 mA. This looked like 
excellent regulation, but on the first trial, 
the CW envelope appeared atrocious on 
the monitor scope, with ugly peaks, dips 
and spikes. 

Further examination showed that while 
the static regulation as indicated by the 
plate voltage meter was excellent, the 
dynamic regulation, as indicated by an 
oscilloscope using a high-voltage probe 
connected to the +HV lead, was extremely 
poor. At some keying speeds and plate 
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Figure 4: Transistorized Cathode Keying Circuit 


loading, the voltage jumped erratically 
between less than 1700 volts to more 
than 3000! This did not show up on the 
meter because the jumps are too rapid for 
the mechanical movement to follow. The 
culprit was the stock 8 mfd power supply 
filter capacitor, which is far too small for 
the intermittent load in CW mode, but 
quite adequate for AM operation since 
the class-C load is always present and the 
modulation reactor provides additional 
ripple filtering for the DC plate voltage. 
The dynamic regulation was greatly 
improved by increasing the HV filter 
capacitance to 25 mfd. Still not perfect; 
50 to 100 mfd would have been better, 
but the CW envelope shaping is now 
something that can be lived with, a 
necessary compromise between dynamic 
regulation and capacitor charging 
current. Since the power supply is 
switched off entirely during receive/ 
standby, more than about 25 mfd of 
filter capacitance would have required 
the added complication of step-start to 
keep the charging surge from tripping 
the main circuit breaker and damaging 
the plate relay contacts when the rig is 
switched to transmit. 

Keying Circuit and Protective Bias 

The transmitter is cathode keyed at the 
RF driver stage, which consists of a pair 
of 807 tubes drawing a total cathode 
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current of slightly more than 200 mA. 
Keying this much current directly would 
be devastating to delicate bug contacts or 
an electronic keyer, so a solid-state keying 
relay circuit is used, employing a TV 
sweep transistor as shown in figure 4. 
The ECG-238 transistor will handle up 
to 7 amperes of cathode current at 1500, 


volts, leaving plenty of safety margin for 


this transmitter. With picture-tube TVs 
no longer in production, this exact 
transistor type may be difficult to find, 
but a satisfactory substitute should be 
available, ora suitable transistor could be 
salvaged from a junked TV. This keying 
circuit is used with my two homebrew 
transmitters as well, so it is built into a 
separate outboard box that includes the 
+8 VDC power supply. The transistorized 
cathode keying circuit is based on the 
circuit described in the 1981 ARRL The 
Radio Amateur’s Handbook, page 11-2. 
The modified 807 driver cathode circuit 
and key click filter are shown in figure 6. 
The filter is mounted inside the Gates 
transmitter. Inductor “L” is the secondary 
winding of an unknown transformer 
pulled from the junk box. I didn’t bother 
to measure the inductance at full load, 
but used trial and error with various 
transformers and chokes on hand, until I 
found one that produces a satisfactory 
waveform and click suppression when 
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Figure 5: Original 807 RF Driver Cathode Circuit 


the transmitter is keyed. 

It is important to disconnect the ground 
connection at terminal 8 of the 
multimeter switch and move the meter 
return connection directly to the bottom 


end of shunt resistors 
R3, R4, and R5. (See 
fetes Cx) bh ts 
completes the re- 
Oui? & Taito n 
necessary to allow the 
cathode to be keyed, 
preserve the cathode 
current meter function 
and avoid possible 
damage to the meter at 
key-up. 

The AM/CW switch 
is a heavy-duty high voltage 3PDT 
ceramic-insulated rotary switch acquired 
atahamfest. In AM mode, the transmitter 
operates normally; rotating the switch to 
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Figure 6: This is a modified 807 RF driver cathode circuit with key click filter. When 
the transmitter is keyed in CW mode the cathodes are grounded by the keyer. In AM 
mode, they are grounded through SWc, the third section of the CW/AM switch. The 
dotted line that runs to the left of the CW/AM switch indicates that it is mechanically 
ganged to the other two sections of the switch, SWb, transferring the filter cap and 
bleeder from the bottom to the top of the mod reactor, and SWa, opening the +HV lead 
to the mid-tap on the primary of the modulation transformer when in CW mode. R3- 
4-5 are 3 ohms each, wired in parallel to make a low-resistance meter shunt. 
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Figure 10: The isolation amplifier provides protective bias to the PA. 


the CW position (1) ungrounds the 
cathodes of the 807 drivers to permit 
keying, (2) opens the +HV line to the 
mid-tap of the modulation transformer 
primary to remove high voltage from the 
modulator tube plates, and (3) transfers 
the bleeder resistor and HV filter 
capacitor from the bottom end to the top 
of the modulation reactor as previously 
discussed. 

Protective bias is provided to the 833A 
PA tubes to reduce the plate current to 
zero during key-up on CW. The existing 
transmitter bias supply was used with the 
addition of the GAS7G isolation amplifier 
shown in figure 10. Replacing the 5R4 
bias rectifier with a pair of NTE-558 
diodes mounted on asmall terminal strip, 
freed up the octal socket to accommodate 
the GAS7G tube. In the original circuit, 
the grid current meter shunt of R23, 
R24, and R25, and the lead to the 
multimeter switch, are connected directly 
to the mid-tap of the 833A filament 
transformer winding. To insert the 
protective bias, this connection is lifted 
and reconnected to pins 3 and 6 of the 
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6AS7G. Pins 2 and 5 are then connected 
to the transformer mid-tap. 

For proper operation of the 6AS7G 
bias circuit, the 400-ohm plate voltage 
rheostat R14 in the 833A cathode circuit 
should be shorted out or removed entirely. 
The variable voltage drop in this resistor 
raises the DC potential of the tube 
filaments above ground, which may 
disrupt the stability of the DC amplifier. 
This control serves little or no useful 
purpose in amateur service, since it allows 
no more than about 10% adjustment of 
the PA plate voltage. If it is desired to 
reduce the DC plate voltage to the final 
in AM mode, a fixed wirewound power 
resistor of adequate wattage may be 
connected in series with the bottom end 
terminal of the modulation reactor and 
mounted on standoff insulators. 

The modifications described herein 
should be easily adaptable to most plate 
modulated broadcast transmitters used 
for AM service in the amateur bands. 
The modified BC1-T has performed 
trouble-free for both AM and CW at my 
station for nearly a decade. ER 


August 2014 9 


ene ool 


What in the World is a Hart 75? 
A Restoration Adventure Story 


By Jack C. Shutt, W9GT 
1820 Dawn Avenue 

Fort Wayne, IN 46815 
wIgt@frontier.com 


Introduction 

A few months ago I visited my friend 
Rich (KIDMA) and he took me on the 
erand tour of his storeroom, which 
contains quite a collection of vintage 
gear and parts left to him several years 
ago by his Dad (K9DMB, SK). Rich and 
his Dad had started out in ham radio 
together in the mid -1950s and ended up 
getting sequential call signs in 1956. Rich 
was only 12 years old at that time and was 
encouraged by his Dad to get an early 
start in radio. 

In a large pile of “stuff” in the middle 
of the room, I noticed an interesting little 
rig that looked like a home brew 


see 
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transmitter. It was a nice little black 
wrinkle box labeled “Hart 75” and 
resembled some of the rigs that I have 
seen in the old ARRL Radio Amateur’s 
Handbook over the years. Rich explained 
that his Dad (as KNIDMB) had started 
his novice career with what is a very rare 
and now quite obscure transmitter called 
a “Hart 75.° ‘Rich thought) tiaman 
particular rig was purchased at one of the 
local radio stores in Fort Wayne, Indiana, 
but Rich couldn’t remember which one. 
He remembered only that his Dad was 
very proud of that rig and used it as a 
novice. 

I told Rich that I would be willing to 
restore the rig for him and then he could 
preserve it as a memento from his Dad. I 
also told him that I hoped that I could get 
it running for him and he could actually 
use it on the air. 
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Inspection 

After getting the transmitter home and 
doing a dusting off and cursory overview, 
it was obvious that this was a very well- 
built rig. Someone had painstakingly 
assembled. this little jewel with very 
appatent pride and care in their 
craftsmanship. I cautiously disassembled 
the front panel from the cabinet, and a 
quick look inside revealed very 
professional construction with squared- 
off wiring and good construction 
techniques. Immediately, however, I 
spotted some big problems. First, there 
were no tubes except for a dusty 83 
rectifier tube. I had no idea what tubes 
were missing from the two remaining 
octal sockets. Then, when | turned over 
the chassis..... Uh-Oh! I saw a big black 
spot burned into the underside of the 
chassis and the remains of two disc 
capacitors scattered about and partially 
welded to the underside. A quick 
diagnosis led me to surmise that either a 
power surge or a lightning strike had 
destroyed the two bypass capacitors that 
ran from each side of the AC line to 


eround. The rest of the rig appeared to be 


fairly clean and I began to muster some 
confidence that I might be able to get this 
little rig going, after all. I quickly 


Figure 2: The chassis had a burned area 
where bypass caps had been damaged. 
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contacted Rich and informed him of my 
findings. Hemreplied that...Yes, he 
thought he remembered that the rig had 
possibly been struck by lightning. 
Oh my...what did I get myself into 
here? 

The first priority would be to get the 
power supply running. I replaced each of 
the two old 700 VDC electrolytics with 
two new 450 VDC units in series and 
included an equalizing resistor across each 
individual capacitor. A quick ohm meter 
check of the power transformer led me to 
believe that it had apparently and quite 
remarkably suffered no damage. I cleaned 
up the burned area on the bottom of the 
chassis and replaced the two exploded 
disc capacitors with two new .01-pF, 2- 
kV units. My, my ...they sure looked 
better than the remains of the capacitors 
that had disintegrated! I then checked 
out the fuse plug on the AC line cord and 
found that the fuses had been replaced 
with some really high current units! 
Certainly 10 and 15 amp fuses were not 
the correct ones for this equipment! I 
replaced the fuses with a pair of 3 amp 
units. I also replaced the three toggle 
switches on the front panel, primarily for 


cosmetic reasons; however, the AC power 
switch had acted sticky and intermittent. 


Figure 3: The damage has been repaired. 
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Figure 4: The top-chassis view shows the type 83 rectifier 
tube, and the sockets for the two missing final amplifiers. 


So, I decided to go ahead and replace it. 
I also replaced a blackened and obviously 
burned-out pilot lamp. 

Now it was finally time for the crucial 
smoke test to see if the power supply 
would play. The AC switch was turned 
on and so far, so good... and no smoke! 
The rectifier tube filament was lighting 
up as it should. I let the 83 mercury vapor 
rectifier warm up for a few minutes, then 
threw the standby switch, which is in 
series with the HV center-tap of the power 
transformer to the operate position. I saw 
a tiny flash inside the rectifier tube, but 
everything seemed to hold together OK. 
There was no smoke and I measured 
about 500 VDCB plus. Hooray! At least 
the power supply was working. 

Now I would attempt to see if I could 
get the oscillator section to fire up. After 
a fair amount of contemplation and 
research of the circuitry, I concluded that 


12 Electric Radio #303 


the oscillator tube must 
be a 6AG7. All the 
connections to the tube 
socket 
confirm this and I 
decided to go ahead a 
give it a try. I plugged 
in a new 6AG7 tube, 


put a dummy load on 


seemed to 


the antenna output 
connector (probably 
not necessary with no 
amp tube 
installed), plugged my 
old trusty J-38 straight 
key into the key jack 
and installed a 40 meter 
crystal in the front 
panel crystal socket. | 
turned the oscillator 


final 


and amplifier switches 
to 40 meters and keyed 
the rig with the standby switch in the 
operate position. Hmmm.... the meter 
didn’t show any reading in the grid or 
plate current positions, but I was able to 
hear the oscillator signal in my receiver 
quite well. I also saw a good indication 
on my RF sniffer (consists of a hot carrier 
diodé~ probe > anda 
microammeter) with the probe near the 
oscillator coil. Aha! It looked like a good 


amount of RF was present. A little 


sensitive 


tweaking of the oscillator tuning control 
and it actually sounded quite well with a 
clear note and good keying. But, why did 
I not see a meter reading? Well, a little 
investigation revealed that, unfortunately, 
the meter movement itself was open! The 
meter shunt was still OK and provided 
continuity through the meter circuit, but 
the meter itself was kaput. This was not 
totally surprising for a meter of this type 
and age. Now I would need to embark on 
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In this rear view of the Hart-75 transmitter, the 
6AG7 oscillator is visible at the upper right-hand corner 
of the chassis. To the left of the oscillator are the 807 
amplifiers. At the upper left-hand corner of the chassis 
is the fine loading capacitor of the pi network. Just 
above the capacitor is a section of the pi network inductor. 


I finally located a meter that I 
thought would 
Unfortunately, 


work. 
when I 
received it, I found it to be a 
0-3 amp DC meter and not 
the 0-10 mA unit that I 
needed. 

It was then back to the 
meter search. One fine day, | 
received an email from a kind 
fellow ham who, it turns out, 
had an entire box full of the 
needed meters... new old 
stock! Whoa, how wonderful! 
I was then able to complete a 
deal with him and acquire the 
needed replacement, as well 
as a spare. 

Meanwhile, back in ‘GT 
land, while all this searching 
was going on for a new meter, 


Figure 5: The chassis in the Hart 75 that was featured 


I became also quite involved 
in a serious research effort to 


in QST’s Recent Equipment column, February 1956, get more information on eae 


had a slightly different chassis layout. 
a search for an EMICO 0-10 mA DC 


meter to match the original. Those cheap 
little meters were quite common “back in 
the day” but are now nearly impossible to 
find, probably because they failed easily 
and, typically, did not last long. Those 
cheap meters were sort of a joke in that 
they have very little damping and tend to 
“flop” all over the place while operating. 
But, due to their low cost, they were used 
on many entry-level rigs. It is sometimes 
difficult to get a very good reading, but 
after all, they only cost about $2.50 back 
then — compared to $15.00 or $20.00 for 
a good meter containing a d’Arsenval 
movement. 

I decided to embark on a search for the 
needed meter and I put out some feelers 
on some of the popular trading sites and 
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transmitter and its history. I 
also still needed to identify what tube 
belonged in that final amplifier socket. 
The pieces of the puzzle seemed quite 
scattered and I had a bit of work to do. 

I first consulted a couple of books that 
I had on the shelf listing vintage 
transmitters: 

1. Tube Type Transmitters by Eugene 
Rippon (2nd Version, 1995) and, 

2. Transmitters Exciters & Power 
Amplifiers 1930-1980 by Raymond S. 
Moore (1996). 

To my delight, both of these references 
listed the Hart 75! The Rippon book 
even listed the manufacturer as: Hart 
Industries, 467 
Birmingham, Alabama. Its vintage was 
listed as 1956, which agreed with what 
Rich had told me, however, the 


Park Avenue, 
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Figure 6: This rear view of the Hart 75 shows a simple metal case and its condition after 
years of inactivity. After restoration, the spider webs would no longer be welcomed! 


description of the tube lineup was 
confusing and did not seem to apply to 
rig I was working on. Both books 
described the final amplifier tubes as 
being a pair of 807s. Something was not 
jiving here because the unit I was working 
on had only one tube socket and it was an 
octal type, not a five pin variety that 
would be correct for an 807. At this 
point, I was wondering if the unit that I 
had was somehow a different version or 
maybe it had been modified. 

I decided then to expand my research 
and I made some on-line inquiries. 
Certainly, the good old AM Fone site 
would be a good place to start and | 
initiated an inquiry for information there. 
Well, I received some responses, but no 
one seemed to be familiar with the 
particular rig that I was working on. | 
did, however, receive some excellent 
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suggestions and leads which eventually 
led me to a really fantastic experience and 
discovery. 

I first received information from Bill 
(KB4QAA), that a review of the Hart 75 
by Lew McCoy (WIICP) appeared in 
February 1956 issue of QST. The price 
was listed as $69.95 and the transmitter 
was shown with a pair of 807s in the 
final. I then received more information 
as follows: 

Sam Timberlake (KF4TXQ, in 
Alabama) responded to me in an email 
that he had tried to locate Hart Industries 
in Birmingham, Alabama and had found 
that it was not, in fact in Alabama, but 
possibly in Birmingham, Michigan! Ah... 
now we were getting somewhere! 

[also received a suggestion from Rodger 
(WQ9E), another good AM friend, that 


he thought he remembered a magazine 
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article by Hartland Smith (W8VVD) 
back in the ‘50s or ‘60s about a Hart 65 
transmitter. Now, I started to really 
connect the dots. I looked up W8VVD in 
my 1955 Call book and found him listed 
under the Park Avenue address in 
Birmingham, Michigan! The location 
mystery was solved. It, in fact, was 
Michigan and not 
Birmingham, Alabama, as had been stated 


Birmingham, 


in the reference book. It was now all 
starting to fit together. I did a little more 
research on the Internet at QRZ.com 
and I learned that Hartland B. Smith had 
changed his call to W8QX and was 
apparently still around with an active 
license. Wow! I was wondering if it might 
be possible to locate Mr. Smith and 
perhaps, correspond with him about the 
Hart 75 transmitter. I was able to find a 
couple of email addresses and I fired off 
an email to Mr. Smith. After a couple of 
days, I was thrilled to receive a very nice 
response from Mr. Smith. He confirmed 
that he was the Hartland Smith of 
Hartland Industries and was the 
originator of the Hart 75! Wow, this was 
more than I even imagined that I might 
be able to learn and I was truly excited 
and pleased to be able to actually speak 
with Hart Smith, W8QX on Skype and 
discuss the Hart 75! I guess that Mr. 
Smith would now be in his nineties, but 
he is as sharp as a tack and very friendly 
and helpful. What a fine gentleman! He 
shared with me that he had started the 
Hart 75 project in the mid-fifties as a 
result of an experience that he had in 
helping a friend get a Globe Scout 
transmitter kit working. His friend had 
wired up the Globe Scout per the 
instructions, but wasn’t able to get it 
working. Hart took a look at it and 
discovered that the wiring harness wire 


colors were incorrect resulting in the 
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wrong leads going to the wrong 
connections. After sorting out the wire 
colors, he was able to get the rig working. 
Hart decided that he might be able to do 
a better job at producing a transmitter 
kit, and thus, the Hart 75 was born. Hart 
identified the particular rig that I was 
working on as one of his early “pre-built” 
prototype units. He said that he only 
built three or four of these units before 
proceeding with a final kit version in 
1956. The “prebuilt” units used “some 
sort of TV sweep tube” in the final, but 
he could not recall what tube he had 
used. He was not able to find his original 
information on the “prebuilt” units. He 
apparently distributed the “prebuilt” 
units out to a few dealers to get the ball 
rolling. He then produced approximately 
100 of the kit transmitters that utilized a 
pair of 807s in the final and contained a 
keying relay for safety to isolate the key 
from potential high voltage appearing 
across the contacts. He also produced a 
matching AM modulator, the AM-1, 
which could be used with the Hart 75 to 
put it on AM. The AM-1 used a 12AX7 
and a 6550 with a modulation choke to 
accomplish Heising modulation. It was 
set up to plug into the accessory socket 
on the back of the transmitter when AM 
operation was desired. The Hart 75 power 
supply would supply the needed filament 
and B+ voltages. 

Mr. Smith was extremely helpful and 
stated that I had brought back many 
memories by inquiring about his Hart 75 
transmitter. We talked for quite awhile 
and he agreed to send me information 
and an original schematic for the rig, as 
well as the matching modulator. 
Unfortunately, this information was for 
the pair of 807s version and not for the 
pre-built unit with the single tube in the 


final. Hart remembered the single tube 
August 2014 15 


Figure 7: Here is the homebrew modulator built for the Hart 75, with a PTT function, 


that is based on the original design provided by Mr. Hartland Smith. 


final, but he could not provide specific 
details on the tube type that was used. | 
received a great wealth of information 
from Hart, including a copy of a proof 
for the original Hart 75 sales ad in QST. 
However, I guess I was still on my own in 
identifying the mystery tube and getting 
one installed so I could complete the 
restoration and get the transmitter 
working from stem to stern. The actual 
tube used by Hart in his rig still remains 
somewhat of a mystery. The base 
connections clearly indicate a 6DQ6, 
but the tube cap connector that was in 
the rig was the large size such as used on 
the 6146 and not compatible with the 
small cap on the 6DQ6. I made several 
inquiries with friends and fellow hams 
on the air, and on-line, and I finally came 
to the conclusion that a 6DQ6 was 
suitable as a plug-in to the final stage of 
the Hart 75. Wanting to preserve the 


16 Electric Radio #303 


original character of the rig, I merely 
inserted a sleeve made from a small tube 
cap connector around the 6(DQ6 cap and 
then used the original tube cap connector 
that was in the rig. I later received a 
suggestion from an amateur in England 
that there may have been a European 
version of the 6DQ6 that used the large 
style plate cap. 

Now, the real test would begin. After 
plugging in the 6DQ6 and completing 
other cosmetic repairs, | was ready to 
check out the transmitter and see if the 
final would put out some power. I hooked 
up the dummy load, plugged in the key 
and the crystal and turned on the rig. 
Much to my delight, I found that the 
little rig tuned-up beautifully and put 
out an easy 50 watts into the dummy 
load. I quickly attached my antenna and 
fired-up on 40 CW. A quick CQ led to a 
response and a nice QSO with K9YII, 
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Fred, in southern Illinois, who gave me a 
599 and said that the keying was good 
and the note was clean! Hoorah! I had 
_ successfully gotten the old Hart 75 back 
on the air! I was really excited to get the 
little gem working and now my focus 
turned to getting the AM-1 modulator 
constructed and seeing if the Hart 75 
would work on AM. 

By this time, I had pretty well succeeded 
in collecting all of the needed parts for 
the modulator based upon the schematic 
and information that I had previously 
received from Hart Smith. The AM-1 
modulator used a 12AX7 and a 6550 to 
achieve Heising modulation. I built mine 
on a new aluminum chassis box that I 
had on-hand and most of the parts came 
from my reasonably well stocked junque 
box. I utilized the old-style single 
conductor hi-Z type Amphenol mike 
connector just like that used on Hartland 
Smith’s original version and I tried to 
make the modulator look as much as 
possible like that original unit. Hart’s 
schematic didn’t provide component 
values, so I had to back into the final 
configuration and provide the estimated 
needed values for resistors and capacitors. 

Unfortunately, 6550 tubes tend to be 
a bit pricey, but I was lucky that I had 
several new ones in my tube stock. | 
made up an interconnecting cable and 
octal plug to plug into the accessory socket 
of the Hart 75 rig. 

I decided to also build up a little push- 
to-talk interface box and a microphone 
adapter box to go along with the rig. This 
would allow a “plug-and play” setup and 
enable Rich to easily get the Hart 75 on 
the air on AM. The PTT box consists of 
a small 24 VDC power supply and a 24 
volt, 3PDT relay to provide for keying of 


the rig, the VFO, and an external antenna 
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relay. I also made up the microphone 
adapter to provide an interface from the 
common old 2-pin Amphenol connector 
to aseparate PTT key line output and the 
old-style hi-Z 


microphone plug to interface with the 


single conductor 
connector on the modulator. Now, Rich 
could plug his mic into the adapter and 
Bidyebox andthe .couldihaye, RAT 
operation. 

All went well with the build and soon 
I had the modulator working with the 
Hart 75 in grand fashion. I cut a jumper 
on the Hart 75 accessory socket and 
plugged in the modulator. I put it on the 
air and made several great AM contacts 
including one with K9DMA, Rich, the 
owner of the rig. I received good audio 
reports and the Hart 75 was now truly on 
the air on AM! 

Rich has now proceeded with a 
professional cosmetic restoration of the. 
front panel and cabinet. It will be a real 
show piece that he will be proud to display 
and operate as a fine tribute to his Dad 
and to his original operation of the rig in 
1256! 

I want to offer my sincere thanks to all 
the fellow hams and friends who helped 
me to complete this project and especially 
to Mr. Hartland B. Smith (W8QX) for 
his kind assistance in providing 
information and history for the rig. Who 
knows, perhaps one of the kit versions 
with the parallel 807s will show up one of 
these days. This experience convinced 
me that there are still many interesting 
stories out there; fun to be had and 
mysteries to be solved regarding old gear 
and its rescue and preservation. 

Long live Hartland B. Smith and his 
Hart 75 and may it provide many more 
great contacts and fun times in the future! 


ER 
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The RCA AVA-126A Power Supply 


My Mission — A Fully Operational Power Supply 


By Breckinridge S. Smith, K4CHE 
104 Brookfield Drive 
Dover, DE 19901 


Vibrator Ramblings: 
Finding a substitute vibrator for my 
RCA AVA-126A power supply. 

I sat at the kitchen table staring at 
several 4 pin vibrators trying to figure 
out the manufacturer numbers printed 
on the cans. Louise walked by and picked 
up one of the cans and examined it closely. 
And then the “light bulb” illuminated 
and her expression changed to one of 
disbelief. . . Like she had discovered an 
old photograph in the upstairs closet. “I 
know what these are. They are vibrators. 
You used to replace them all the time in 
that radio in your old Packard.” I love my 
wife as she remembers everything. 

“Yes dear, as always you are correct.” 
“But you don’t have the 1950 Packard 
anymore.” Ah, she had me now. 

“T need to find a vibrator for my RCA 
aircraft set.” 

“Is that the set you sneaked down into 
the work shop last week? Does it smell 
musty?” She quickly picked up one of the 
vibrators and gave it a quick smell test 
and it obviously passed as it was returned 
to the table. 

“No, the RCA does not smell. And it’s 
not going to do anything unless I find the 
proper vibrator.” 

Fact: You need a vibrator for the AVA- 
126A and they are extremely rare. 1 don’t 
know very much about vibrators and 
there is a recommended reading list at 
the end of this article. Actually, I despise 

18 Electric Radio #303 


vibrators. The little fiends sit there 
humming or buzzing and often varying 
in pitch and emitting strange “going to 
fail soon” sounds to warn you that they 
are going to stop any second. In my 
opinion, they were born to fail. When I 
had my old 1950 Packard, I absolutely 
hated going to Barney Miller’s Radio 
Store in Lexington, Kentucky, and 
putting down a hard earned $3.25 for a 
vibrator. In the Mallory Vibrator Power 
Supply brochure it is stated “Vibrators 
themselves are subject to manufacturing 
tolerances, as well as certain changes 
during their life because of wear. All of 
these variations in combination must be 
considered in making a final design.” In 
other words, I think they are trying to tell 
us that the vibrator is going to fail sooner 
or later. 

I sat at the kitchen table and drifted for 
a moment and thought about the AN/ 
ARN-6 ADF receiver that I depended on 
over the years in several different USAF 
and Navy aircraft. Why was there a secret 
spare vibrator installed in a clamp under 
the receiver lid? That should tell you 
something - why have a ready spare that 
the flight crew can change instantly in 
flight? I should have nightmares about 
going up those valleys between the 
mountains using the ARN-6 set for a 
bearing and depending on that vibrator 
power supply down underneath the flight 
deck with its humming and buzzing. The 
ARN-6 used a 100 cycle vibrator for the 
transformer in the inverter unit, which 
was used to power the loop and its 
indicators that were driven by autosyn 
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(syncho) motors requiring an alternating 
current. Most all of the pages in the 
ARN-6 manual that reference trouble 
shooting the receiver refer to having the 
technician listening for a “buzzing 
sound.” In flight you just put your hand 
on the lid and tried to differentiate 
between the vibrator and the vibrations 
from those round engines. When that 
buzzing stops the needles on the indicators 
freeze and the loop will not move. It’s all 
over. But when the needles were frozen 
there was a procedure to turn the aircraft 
for an aural null — that was fun and 


another story. But anyway, enough ARN- 
6 rambling. 

Today I am really beginning to dislike 
vibrators because they are now very scarce 
and expensive and they are utilized in 
several military radios that I operate 
including the AN/GRR-5, RS-6, BC- 
654, etc. And most importantly, at this 
moment I need a vibrator that will 
function in the RCA AVA-126A power 
supply to provide the high voltages for 
the receiver and transmitter. The problem 
is there are literally a thousand different 
vibrators that were made with hundreds 


Figure 1: The AVR-126A power supply, shown with its cover removed. 
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of pin combinations and none of them 
will work in the RCA power supply — or 
will they? To further complicate matters 
the AVA-126A power supply vibrator 
has an 8 pin octal base. Yes, not 4 pins, 
not 5 or 6 but an 8 pin octal base. 
Perhaps improvise, rig, substitute? 
Perhaps I can wire up something that 
works in the AVA supply and get my set 
operational but will the substitute be 
reliable? See figure 1. 

The decision was made to experiment 
and substitute a vibrator as I would 
probably never find the original and based 
on my past substitution and fabrication 
history, I knew that as soon as I figured 
out a substitute vibrator and fabricated a 
plug, etc., then the “original” RCA 
vibrator will pop up or magically appear 
while I am “Hanzing” through those 
boxes underneath the tables at the 
hamfest. But even if I had the original 
vibrator the question is will it function 
after all these years? Probably not, but 
anyway I need a working vibrator and a 
ready spare. 

The purpose of this article is to 


introduce testing and rejuvenation 
techniques for vibrators and to find a 
suitable substitute for the RCA AVA- 
126A power supply. Bench testing notes 
and comments on the famous “buffer” 
capacitors are included. I do not claim to 
have a perfect test procedure or 
rejuvenation process for vibrators and 
most of what I have presented here has 
been accomplished by others before me. 
Mr. Robert Downs (WA5CAB) was kind 
enough to offer some suggestions and 
comments and they have been included 
in parentheses. 
Some Typical Vibrator Types 

Before playing with the AVA-126A 
power supply I had to figure out a way to 
test and, if necessary, rejuvenate selected 
vibrators from my junk box. The work 
bench goal would be to eliminate the 
really bad units in the box and come up 
with several working units that could 
possible be used in the power supply. I 
had decided to power the entire 
transmitter-receiver system from 12 VDC 
so I began to sample the simpler 4 pin 12 
VDC units from my box. The electrical 
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to get the coil energized 
so that it will pull-and- 
release the armature, 
resulting in a back- 
and-forth 
between the contacts, 
just like a buzzer. The 
oldest type vibrator is 
the “series” type shown 
in figure 3 but the 


simplest wiring for a 


motion 


ce 
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vibrator is the “shunt” 
type shown in figure 
2, which utilizes 3 of 
! the 4 pins. In the series 


Figure 1: Typical Vibrator Bases 
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type, all 4 pins are 
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Figure 4: Multi Type Vibrator 
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utilized as the coil receives voltage through 
the extra pin. In typical circuits, pin 1 
would be grounded and positive voltage 
would be fed to pin 2 on the shunt type 
via one end of the transformer primary or 
sometimes a resistor voltage divider in 
the more complicated power supplies or 
with pin on 4 on the series type 
Figure 4 is a typical multi-contact or 
synchronous vibrator sometimes used in 
power supplies in lieu of a rectifier tube. 
The other contacts are used in a self- 
rectifying circuit where the contacts are 
connected to the secondary to reverse the 
current flow. The result is rectification. 
At first I decided some simple ohm meter 
tests were in order. (Note that only the 
coil contact in the series type is NC 
(normally closed). All other contacts in 
both types are NO (normally open). Ifan 
ohmmeter check shows conduction 
through any contact other than the coil 
contact, the contact is probably welded. 
WASCAB) Don’t discard those multi- 
contact units as they might be used in 
older power supplies by only using one 
set of contacts. When checking with an 
ohmmeter, expect the coil resistance to 
be anywhere between 20 and several 
hundred ohms. (If the ohm meter check 
of a known “series” type shows open 
through the coil, most likely the coil 
contact is insulated by the sulfide layer. 
The lamp and line method will usually 
fix these. WASCAB) And just for fun, 
some vibrators have resistors installed 
internally at different locations for hash 
reduction which results in some strange 
ohm meter readings. 
Testing and Rejuvenation 
LeRoy Parris (W7OUS) published a 
circuit in QST Hints and Kinks, March 
1957, which applies 115 VAC to the 
vibrator via a 40 watt light bulb. Per 
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Robert Downs (WASCAB), this circuit 
appeared earlier in a low distribution 
West Coast antique car collector 
newsletter. The articles were written 
before many automobile electrical systems 
had shifted to 12 VDC. Use the 40 watt 
lamp only on 6 volt and lower vibrators. 
Use a 25 watt bulb on 12 volt anda 12 or 
15 watt bulb on 24 volt or higher coil 
voltage vibrators. The purpose of the 
lamp(s) is three-fold. First it limits the 
current to an amount safe for the coil, 
second it puts the full peak-to-peak line 
voltage across the insulating layer that 
has built up on the tungsten contacts, 
greatly increasing the probability of 
breaking through the layer, and third it 
gives an indication of activity. 

Quoting from the W7OUS 1957 
article, “The purpose of the procedure is 
to free the contacts of the film that 
develops after the vibrators have been 
through a period of inactivity. The 
mechanical beating and the voltage 
applied across the contacts (current 
limited by the lamp) will generally break 
down any film in one minute of 
operation.” 

Robert Downs also mentions that the 
W7OUS article was written 57 years ago. 


The longer the vibrator has been out of 
service, the longer it may take to clear the 
contacts. Standard procedure should be 
to not discard a vibrator — or relegate it to 
the “open-the-can” stack — until it has 
run with the lamp(s) connected for at 
least 12 hours. Also, shunt types with the 
contact internally connected across the 
coil typically take much longer than series 
types. If there is an internal resistor 
connected across the contact, the lamp 
and AC line method will not work. 

SAFETY WARNING: Be aware that 
there have been vibrators manufactured 
that have the outer case connected to one 
of the pins, which can be exciting. Play it 
safe when you wire up a rejuvenator/ 
tester. Use only a 3-pole AC line plug 
and cord, accurately identify the neutral 
in the wall socket, and connect it only to 
the common pin. 

Notice in figure 5 that W7OUS 
connects all of the contacts to the lamp 
and the lamp to the “high” side of the 
This 


configurations. What I recommend is 


line. would cover all the 
that you connect one lamp to just the coil 
and coil contact and connect at least one 
more lamp to the second and higher 
number contacts to check for contact 


120 VAC 


AC Neutral 


40 Watt Lamp 


activity. Most of us in 
the past have rigged up 
a vibrator test jig using 
a simple “suicide cord” 
with alligator clips and 
a single lamp and 
plugged the cord into 
the wall and closed our 
eyes and hope that the 
vibrator will start 
humming and then 


wait for a couple of 


Figure 5: Vibrator Contact Cleaning Circuit 
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minutes and then pull 
the plug. Does it work? 
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12-24 VAC 


120VAC 


Figure 6: Homebrew Simple Vibrator Tester 


Sometimes, but it is somewhat dangerous. 

The choice of lamps as previous 
mentioned should be 40 watts for 6 volts 
units then decrease the wattage and use 
25 watts for 12 volt units, for 24 volt 
units try a 15 watt bulb. Also, there is no 
benefit to using anything larger than 12/ 
15 watt lamps on any contact that is not 
switching the coil. 

Sencore developed a unique unit to 
test vibrators. They made a small adaptor 
called the “Vibra-dapter” that had an 
octal-plug base that was inserted into the 
tube tester octal socket and the 
appropriate filament voltage was selected 
for power. The Sencore unit had two 
lamps. During testing, if both lamps 
glowed equally, you had a good vibrator. 

I copied the circuit but used a tapped 
low voltage transformer to vary the 
voltage, 12 volts for testing and 24 volts 
for rejuvenation. 12 volt bayonet base 
lamps were used for the indicators. A 
typical test set up would be to use the 
bottom (tap) lead on pin 1 of a shunt 
vibrator unit (usually pin 1 the large pin) 
and attach the lamp leads to the contact 
pins 2 and 3 (smaller pins). Be sure and 
use the same voltage and type of bulb for 
each lamp. When testing a series vibrator 
you can add an extra lamp lead to feed 
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the coil. 

When using 60 CPS AC you can expect 
some detectable flashing of the lamps as 
the 60 CPS AC from the transformer or 
wall outlet is out of synch with the vibrator 
frequency which is typically 90, 100, or 
115 CPS, so the lamps will flash at a rate 
in relation to the difference in frequencies. 
The resulting mechanical vibrations and 
voltage across the contact helps clean the 
sulphate or sulfide from the contacts. I 
have found that playing with a vibrator at 
this low voltage often gets it started and 
then I let it run for 15-30 minutes. Some 
stubborn cases can take several hours. 
Then as a final check you can disconnect 
the test circuits from AC and feed the 
lamp inputs with DC to make sure all is 
OK and at the same time check the 
vibrator frequency with a scope across 
the feed point and one of the contacts. 
Finding the Correct Vibrator for the 

AVA-126A Power Supply 

The schematic of the AVA-126A power 
supply, with 7 leads of the primary going 
to the standard 8 pin octal socket, is very 
daunting and the confusion is the result 
of RCA using the power supply for 
different voltages. Jumpers in the base of 
the vibrator selected the proper windings 
for the voltage of the vibrator. You could 
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solder jumpers underneath the chassis on - 


the 8 pin octal plug, but I recommend 
putting the jumpers on your octal plug 
that you mount your replacement vibrator 
on and leave the power supply wiring 
original. 

The original vibrator for 12 volt 
operation was a series type with an 8 pin 
octal base. The low voltage was fed to pin 
4 to supply current to the vibrator coil. 
Pin 8, the vibrating reed or armature, 
was grounded. The switched outputs were 
on pins 1 and 7 and fed the primary 
windings of the transformer. As 
mentioned previously, the primary 
windings of the transformer are selected 
via jumpers contained in the vibrator 
base. See figure 7 with an enlarged jumper 
diagram, and figure 8, the AVA-126A 
schematic. 

Most of my vibrators that survived 
testing and rejuvenation were of the 
“shunt” variety and use only 3 of the 4 
pins. The newer cans were slightly larger 
in diameter and height than the original. 
One pin (pin 1, one of the large pins) is 
for the flexible reed or armature and the 
other two pins are used for the two switch 
contacts that the armature comes into 
contact with as it vibrates back and forth. 
My most common vibrator speed in my 
junk box was 115 CPS and there were 
several older models at 90 and 100 CPS. 
I choose the newer 115 CPS versions for 
the majority of my bench testing. 

Note: Bench primary 12 VDC power 
to turn on the vibrator circuit, and 
hopefully produce the necessary B+ high 
voltage, can be activated by 3 separate 
circuits assuming that you have provided 
primary power to Board A terminal 5 and 
ground. (The bottom board is “A”, see 
figure 11.) Any one of the 3 circuits 
below can be used to test the power 
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12V OPERATION 


— 


Figure 7: Vibrator Base Diagram with 
12 Volt Jumpers 


supply. Detailed discussion of each 
terminal board is located at the end of 
this article, see figure 11. 

Wiring the Terminal Boards 

1. Board B (top) ground terminal 4. 
This is the remote control terminal and a 
relay should close. 

2. Board A (bottom) ground terminal 
is #4. This is the PTT terminal. Two 
relays should close. 

3. Board B (top) provides 12 volts 
primary power to terminal 1. This will 
power the vibrator circuit. This 12 volt 
supply is normally arrives through the 
receivers ON/OFF switch when the 
receiver is powered from the power 
supply. No relays will close. ; 

Important: Before you experiment with 
the AVA power supply, change the buffer 
capacitor that is shown as “C4” on the 
schematic. I repeat: Change the buffer, 
oras I prefer to call it, a timing capacitor. 
A good starting value is .02 pF at 1600 
volts as shown on the schematic. Note: 
Power and connections to the terminal’s 
boards are at the end of this article. 
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Figure 8: Complete AVA-126A Schematic 


735) 


August 2014 


Electric Radio #303 


Without a proper working timing. 


capacitor, the vibrator’s contact life and 
overall operation will be affected. 

[Editor's Note: Antique Electronic 
Supply has the C4 timing capacitor. Their 
parts number is: C-SD02-1600.] 

Once you have a working vibrator then 
you can fine tune the timing. With an 
oscilloscope, check “across” the primary 
and look for a smooth transition from 
square wave to square wave without any 
intermediate steps. Try monitoring the 
total DC input current without any load 
on the HV output of the power supply by 
pulling the rectifier tube, which will 
disconnect the filter capacitors as well as 
any load on the output. I personally 
preter, just,.to. use, total, cutrem 
consumption as a guide and ignore the 
oscilloscope patterns and adjust the 
timing capacitor for minimum current. 

When fine tuning a power supply that 
uses the multi-contact, self-rectifying 
system you will not have a rectifier tube 
to pull to remove the entire load, in this 
case you will have to physically disconnect 
the filter capacitors and bleeder resistors, 
or the voltage dividers. By the way, when 
working on multi-contact type power 
supplies and substituting vibrators, you 
can always install silicon diodes as 
rectifiers and eliminate one set of contacts 
and use a simpler vibrator. Some 
technicians in the past, when installing 
buffer capacitors, used a decade type of 
test box that would select different 
capacitor values in calibrated steps for 
determining the correct value. Beware of 
the high voltages present. 

After you have changed the buffer 
capacitor (You did change it, didn’t you?), 
start your experiments with the AVA 
supply by making an octal plug for your 
test circuit with 3 leads terminating in 
% Electric Radio #303 


alligator clips for shunt type vibrators or 
use 4 leads for series units. Don’t forget 
to configure the primary winding jumpers 
on the test jig’s octal plug, and then hook 
up the insulated leads with the alligator 
clips to the vibrator pins. Go back and 
look at figure 8. Note that on the 
schematic “CD” and “AB” are only used 
for 24 volt operations. During my testing, 
I tested both shunt and series vibrators 
and could not notice any difference in 
voltage output, ripple, or waveform. It is 
interesting to note that many military 
power supplies were designed to use both 
series and shunt vibrators. 

Now comes the fun part. See figures 9 
and 10. Take your newly tested vibrator 
and apply heat to the pins and shake the 
solder out. Then, gently break off the 
pins so they are flush with the base, 
leaving the internal leads exposed. Solder 
additional connecting wires from the 
vibrator to the octal plug. After testing 
the wired unit in the power supply, attach 
the connector to the bottom of the 
vibrator with a liberal amount of “Goop” 
that serves as both a mounting cement 
and an insulator. Let the Goop cure for 
24 hours. Don’t use Goop in the kitchen 
and go outdoors for curing due to the 
smell. “I do love the smell of Goop in the 
morning.” 

By this time you have probably decide 
to fabricate an adapter, for example, a 4 
pin socket to an 8 pin plug. However, 
there is not probably not enough vertical 
room for the adapter and the vibrator in 
the power supply, especially if you have a 
newer type of vibrator that is slightly 
longer than the original. The power 
supply’s outer case will accommodate the 
height of the newer vibrator if care is 
taken in construction of the base and 
your application of the Goop. After 
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Figure 9: Vibrator with Pins Sheared and Wired to Plug 


attach a ground wire 
to the vibrator case to 
help with “hash” noise 
elimination. A simple 
hose clamp can be used 
for the ground wire 


When 
bench testing with the 


attachment. 


cover off of the power 
supply expect to have 
the hash noise level 
above normal. 
Final Power Supply 
Tests 
My power supply 
worked very well with 
tine @ su Dstt utc 
After 


replacing the timing 


Vibrators. 


applying the Goop, try to compress the 
space between the bottom of the vibrator 
and the 8 pin plug. 

Note: In most cases, your substitute 
vibrator will not be grounded via the 
chassis clamps and it may be necessary to 
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“| (buffer) capacitor and 
| several of the filter caps 
the supply started 
easily, even on lower 
voltages of 6 to 7 volts. 
Best of all, the supply 
now makes that nice 
humming sound and 
whole work bench 
vibrates just like that 
bed in the motel. After 
connecting the AVT- 
112A transmitter and 
the AVR-20-A receiver 
Iran several bench 
tests and found that my 


supply’s 


power 


Figure 10: “Goop” Adhesive Applied To Vibrator and Plug P *! fovEsmniia nyc ¢ 


measurements were 
very close to published specifications. 
Initial voltage input to the power supply 
was 12.0 volts measured at the terminal 
strip. Use fairly large wire for your 
primary input to avoid input voltage loss 


“Stand By” 
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due to resistance. In the 


position with the vibrator running and 
no load on the high voltage outputs the 
input current was slightly less than 1 
amp. 

A no-load transmit voltage with 
transmit PTT relay closed was 350 volts. 
When transmitting with the AVIT-112A 
the input drain was 7.4 amps and AVT- 
112A transmitter power output was 6 to 
7 watts on 3885 kcs, which agreed with 
published specifications in the manual. 
An additional bonus is that the newer 
vibrators are much quieter than the older 
ones. 

Modifications 

The only modification I made was to 
add a 100 nF capacitor to the output of 
the rectifier, just prior to the choke X1. 
This reduced my peak-to-peak ripple 
voltage from 3 to 4 volts, down to less 
than one-half (.5) volt. The OZ4 cold 
cathode rectifier tube comes in several 
versions. The metal case version may 
require that you loosen the nut holding 
the large power resistor (R7) and move it 
slightly to accommodate the base of the 
OZ4. The OZ4 can be removed and two 
1000 PIV diodes inserted in its place and 
you will gain an additional 15 volts on 


the high voltage output. 


Figure 11: Close-Up View of the Terminal Board 
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Power Supply Terminal Connections 
and Power 

There are two terminal boards. B is the 
top board and A is the bottom board, just 
the opposite of what you would think. (A 
would be on the top and B on the bottom.) 
But, I am easily confused. 

The following information on the 
terminal boards A (bottom) and B (top) 
is provided. Each terminal board has 6 
connections and is numbered. The 
reference is to figure 8, the AVR-126A 
schematic. Also see figure 11. 

Board A (Bottom) Terminals 1-6 

1. Provides primary 12 volt power to 
transmitter (pin 7) and receiver (pin 3) 
via fuse F1. This prevents the filaments 
from being on all the time. 

2. Supplies high voltage to transmitter 
(pin 9). 

3. Side tone control for transmitter 
(pin 5) Used when transmitter is put into 
interphone (ICS) mode. 

4. Push-to-talk line receives PTT 
ground from transmitter (pin 8) to 
activate relay El and E2. Relay E2 can 
provide primary power to the vibrator 
circuit. El switches the high voltage from 
the receiver to the transmitter and another 
set of contacts on El provides a ground 

for the sidetone circuit when 


== 
Ss 


interphone mode has been 
selected on the transmitter 
and terminal 3 is used to 
switch the audio on and off. 
Confused yet? 

5. This is positive 12 volts 
primary power input for the 
power supply vibrator circuit 
and receiver/transmitter 
filaments and relays. It is fused 
Widn Fl. 


6. Ground and Minus 12 
Volts (Chassis is ground.) 


August 2014 


Terminal Board B (Top) Terminals 
1-6 

1. Connected to receiver (pin 1) and 
provides power from the receiver to power 
the vibrator circuit. When receiver “ON/ 
OFF” switch is turned on the filaments 
are powered and the supply vibrator 
circuit is activated. ~ 

2. Bias Battery Connection: Is not used 
for the AVR-15 (low frequency) or AVR- 
20-A (high frequency) receiver and is 
used for the AVR-100 series. 

3. Provides high voltage to receiver 
(pin 2). Voltage is determined by resistor 
taps. See the figure 7 schematic. 

4. Provides remote control of the power 
supply, when grounded it will activate 
vibrator circuit via relay E3. Note: This is 
for remote control of the power supply 
normally the power supply is activated 
by turning the receiver to “ON,” which 
provides 12 volts to terminal 1 of board 
(B). 

5. Ground: Receiver Ground (pin 4). 

6. Ground 

Conclusion 

Overall, I personally I find that the 
AVR-126A power supply circuits to be 
somewhat confusing. The supply was 
designed for 3 different types of input 
voltages and the main terminal boards 
are used to provide power for several 
different receivers as well as providing 
different control functions. The cabling 
diagram in the manual does not list pin 
numbers, etc. The reader is advised to 
carefully study the schematic to 
understand relay functions as well as 
confirming all of the connections to 
filaments, B plus etc. 

My discovery that you can use either 
“shunt” or “series” vibrators in the RCA 
AVA-126A power supply allowed me to 
expand my search and find several 
vibrators that performed very well and I 
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now have a complete functional supply 
that hums and buzzes happily. I now 
have more vibrators spares than I will 
ever use. My vibrator quest has been 
interesting and perhaps my vibrator 
phobia is slowly fading away asa result of 
my bench therapy, and as a bonus I have 
added the ability to determine the exact 
frequency of a vibrator by feel or sound 
to my personal skill set. Now, if only I 
had that 1950 Packard! 
Thank You 

A special “thank you” goes to my good 
friend, Mr. Robert Downs (WA5CAB), 
a military radio collector and aficionado. 
Robert has repaired more military radios 
and vibrators than any one on this planet 
and has assisted hundreds of radio 
amateurs and military vehicle owners. 
He isacollector, historian, and electrical/ 
radio engineer with superb bench skills 
and shares his knowledge and time 
without hesitation. He can provide the 
best and most professional reprints of 
military manuals and technical orders 
and, as my wife can attest to, they do not 
smell musty! Robert provided many of 
the technical details of this article and 
edited portions thereof, but is not 
responsible for my grammar and my 8th 
erade writing skills. 


Reading List: 
1. P.R. Mallory & Co, Vibrator Power 


Supplies, Fundamental Principles, Date 
Unknown 

2. Bryan Goodman, Vibrator Power 
Supplies, QST, Nov 1941 

3. Bryan Goodman, Vibrator Power 
Supplies, The Mobile Manual, ARRL 1962 

4. LeRoy Parris, W7OUS, Cleaning 
Vibrator Contacts, QST, March 1957 

4, AN 16-30 ARN6-3 or T.O. 12R5- 
3ARNG6-2, Handbook of Maintenance 
Instructions, Radio Compass AN/ARN- 6 
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The SSR-201 “Watch-Dog” Aperiodic Receiver 
Designed and Built by the FCC’s Radio Intelligence 
Division During WWII 


By Brian Harrison, KN4R 
9625 Island Point Road 
Sherrills Ford, NC 28673 


Introduction 
I was cruising the bone yard 
at the 2013 Shelby, North 


Carolina, 


hamfest when my 
old friend Ron Lawrence 
(W4RON) asked if I would be 
interested in an OSS receiver. 
30 seconds later we were 
standing in front of what looked 
to me like a piece of 1930's test 
gear in a wooden box with a 
metal handle on top. 


When I got home I looked Figure 2: At the Shelby, NC, hamfest the SSR-201 
patiently waits on a table for its new owner. 


the receiver over. I also looked 
around the web for more information. 
After a bit of “Googling” I came across a 
fascinating PDF file titled George Sterling 
History of the RID. See figure 1. This file 
is Sterling’s unpublished manuscript and 
it tells the story and accomplishments of 


The History of the Radio Intelligence Division 
Before and During World War II 


1940 - 1945 


A collection of articles and manuscript of George E. Sterling 
Chief, Radio Intelligence Division (1940-1946), FCC Commissioner (1948-1954) 


Perna 
Figure 1: George Sterling and the RID, 


an unpublished history. 
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the FCC’s Radio Intelligence Division 
(RID) before and during WWI, such as: 
¢ 9000 Signals Investigated 

¢ 400 Unlicensed Stations Silenced 

¢ 200 Spies Rounded Up World-Wide 
¢ 600+ military aircraft flying between 
the West Coast and Hawaii were saved, 
thanks to the RID HF/DF network. 

George Sterling was the only amateur 
radio operator to rise to the rank of FCC 
Commissioner. 

Over 80 percent of RID employees 
and/or 
commercial operators. The RID was well 
supported by a number of manufacturers 
including Hallicrafters (receivers and 
transmitters) and the Hudson Motor Car 
Company (radio sedans). Anything the 
RID couldn’t buy they designed and 
manufactured themselves, such as the 


SSR-201 Aperiodic Receiver. 


were experienced hams 
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APERIOVIC RECEIVER 
PE Kl SERIAL No.70 


Figure 3: The SSR-201 receiver used black wrinkle paint and white lettering. 


Figure 4: The SSR-201 was built into a simple blonde-colored 


wooden case with a hinged front cover. 


other receivers and 
antennas would be used 
COU sIcCentilyen the 
{rel fh ShInais\s hoa S 
frequency and take 
bearings to find its 
source. 

For the aperiodic 
receiver to work 
reasonably well, the 
number of local strong 
signals needed to be as 
few as possible. World 
events were happening 
that would help quiet 
the ether: as of June 4, 


The Aperiodic Receiver 1940, U.S. hams were no longer allowed 

The purpose of the aperiodic receiver to communicate outside of the U.S., and 
was to provide “early warning” ofanyone _ after December 8th, 1941, all amateur 
in close proximity transmitting on any transmissions below 54 MHz were 


frequency usable for DX. Afterwards, prohibited. 
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RID prowl car. The operator (Ed Atems) tunes in a signal on the Hallicrafters SX-28 
while the signal is being recorded on a Telecord wax cylinder recorder. The loop did not show 
while the car was cruising but only when taking a bearing. 


Figure 5: This photo of the RID “prowl car” does not show a SSR-201 in use, but the 
government agents are using the Hallicrafters SX-28 in direction-finding applications 
with a retractable loop, mounted on the roof of the vehicle. The Hudson Motor Car 


Company had contracts for some of the FCC radio sedans. 
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Figure 6: This is a schematic for the series-K SSR-201 receiver. 
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ew of SSR-201, S/N 45, from the OSS. 
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Figure 7: This is a top-chass 
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In Sterling’s history manuscript there 
are a number of references to the aperiodic 
receiver, summarized below: 

Page 17: 

“Since we had neither enough men or 
money to provide a continuous 
surveillance over enemy suspects who 
might be engaged in clandestine 
operations, it became necessary to develop 
a radio receiver which would respond to 
any signal within the communication 
range of the spectrum at that time, yet 
insensitive except to the strongest signal. 
Out of this requirement an aperiodic 
receiver was developed by two RID 
engineers, James Veatch and William 
Fellows. This receiver was used to 
advantage in our mobile units and 
providing surveillance at fixed locations 
such as the Japanese internment camp. It 
paid off too. It was subsequently adopted 
by the Navy and OSS.” 

Page 20: 

“When the war was underway, most 
manufacturers were loaded with defense 
contracts and not interested in small 
orders. Consequently RID persuaded Mr. 
Manuel Kann, W3ZK, of Baltimore to 
manufacture our aperiodic receivers and 
Adcock direction finder parts in the 
basement of his home at nights aided by 
technicians employed at 
broadcasting stations when they were off 


local 


duty. Before Kann knew it, he was up to 
his neck in the manufacturing business 
for the Navy Department and OSS as 
well as RID. I imagine his neighbors 
often wondered what went on in his 
house with lights burning in the basement 
and particularly with men going in and 
out all hours of the night.” See the side- 
bar that has more information on this 
house in Baltimore, MD. 
Page 60: 


“Prior to the attack on Pearl Harbor I 
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had assigned three mobile units in the 
District of Columbia to provide a special 
surveillance over certain embassies. In 
the wee hours of Tuesday, December 9, 
1941, Monitoring Officer Morris Blum 
in charge of one of the units radioed my 
office (I had slept in my office from 
December 8th going to a hotel when I 
could for a bath and change of clothes) 
stating that his aperiodic receiver, which 
I previously described, had sounded off 
on a strong signal with the call letters 
“UA.” With another receiver he identified 
the frequency and I immediately alerted 
the other mobile units to guard the 
frequency and take bearings on any 
transmissions.” 

Pave wG5: 

“In the general alert which followed 
that shocking Sunday morning we had 
put several mobile monitoring units out 
cruising the Washington streets. These 
were equipped not only with loop 
direction finders but with a device we 
called the watch-dog, an aperiodic 
receiver we had developed which would 
sound an alarm when it received a strong 
signal on any of a wide range of 
frequencies. (It was patented by two RID 
engineers and later used by OSS and the 


Navy.) In the wee hours of Tuesday, 
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by an alert from the primary monitoring station in Portland, Oregon. 


Figure 5: Direction finding plots were used to pinpoint spy transmissions. 


December 9, one of these watch-dogs 
was triggered by signals on a transatlantic 
frequency.” 

On page 97 I even found a reference to 
RID activities in New Bern, North 
Carolina. (My SSR-201 was found in 
New Bern by the previous owner 15+ 
years ago.) The following is a verbatim 
report of RID Monitoring Officer, Gene 
Brizendine, recounting his experiences 
while on a coastal patrol assignment that 


took him and his associate Wilson to 
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Cape Hatteras: 

“Early in 1942, Carl Wilson and | 
were dispatched to the East Coast, driving 
the direction-finder Hudson sedan. We 
were headed on what was to be a most 
interesting assignment. We later learned 
that we would literally live by night, in 
the custom-built sedan vehicle...for 
several months. We were assigned the 
entire cut-up coastline of North Carolina, 
Nazi 


communications with shore-based agents. 
August 20 14 35 


to monitor submarine 


Quarters for sleeping in the daytime were 


established in the home of one Mr. Ives, 
a retired cotton broker, in New Bern.” 

So possibly, was my receiver misplaced, 
pinched, abandoned, or made surplus 
after the war? 

By the way, the only known example of 
an “OSS” SSR-201 unit has a serial 
number of 45 and sports a black 
leatherette-covered metal case and leather 
carrying handle. It resides in the “Jan 
Corver” amateur radio museum in Budel, 
Netherlands. (Thanks to Louis Meulstee, 
PA@PCR, author of the Wireless for the 
Warrior series for this information). 

In preparation for a presentation at an 
event for “Antique Radio Charlotte 
(AWA) in March 2014 on The RID in 
WWII, including a demo of the SSR- 
201, Ron Lawrence (W4RON, 
Matthews, NC) lightly cleaned the radio’s 
wooden cabinet while Steve Ellington 


\PERIODIC RECEIVER 
RADIO INTELLIGENCE DIVISION 
EDERAL COMMUNICATIONS COMMISSION 


CONTRACT No.N.D.0.16721 SER.NO.K3 
2 MFG. BY 
KANN MFG. CO. BALTO. MD. 


Figure 7: Data tag for SSR-201, S/N K3 
(N4LQ, Charlotte, NC) repaired the 


chassis by replacing most of the caps 
throughout with modern equivalents. 
Steve made “Youtube” videos as he 
brought the SSR-201 back to life. (Google 
“youtube aperiodic radio” to see these 
videos.) 

With no manual or documentation to 
refer to, Steve came up with ideas on how 
the receiver’s front panel controls should 
be set. 

Fifteen minutes before my Charlotte 
AWA session was to begin, Jim Kreuzer 


SSS... 
: <INPUT IO GOCE. 
TYPE SSR-2O!"SEAIAL Noe 


BALANCE 
VERSIER. 


Figure 6: SSR-201 number 45 in the OSS display in Belgium is nearly the same. 
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this map of RID monitoring sites. 


(N2GHD, Grand Island, NY) walked in 
with another SSR-201 he had acquired 3 
weeks before from a collector in Miami — 
it had been found a few years prior at the 
Miami, FL, hamfest. His is the twin of 
mine, only better, it has a lower serial 
number of “K3” (mine is K70) with a 
data plate on the inside front cover and 
an original manual! 

So we are aware of three SSR-201s. 
How many more exist? That’s unknown, 
but by the end of WWII there were 
approximately 100 RID monitoring sites 
across the U.S. and a handful overseas 
(mostly South America) and each site 
would have had at least one and most 
likely multiple aperiodic receivers 
available for use — plus the units that 
went to the Navy and OSS, etc. So I 
would guesstimate a couple of hundred, 
at least, were manufactured. 

Where might you find one? Figure 8 is 
a U.S. map showing some of the RID 
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monitoring sites. (There were also a dozen 
sites in Hawaii and a handful in Alaska.) 
The Reason for this Article 

Jim Kreuzer (N2GHD) bet me a case 
of beer that no more than 3 additional 
SSR-201 examples will come to light this 
calendar year (2014). I took that bet and 
I'll gladly share those beers, one six pack 
at-a-time, with any ER reader who sends 
mea “sightings report” —so good hunting! 

I would also appreciate hearing from 
anyone with RID stories, information, 
or artifacts. By the way, there is a very 
entertaining 20-minute video produced 
in 1944 about the RID in WWII entitled 
Patrolling the Ether. It’s not available on 
Youtube or elsewhere on the web for free 
but a copy can be purchased as part of the 
Crime Does Not Pay: The Complete Shorts 
collection. Google “Crime does not pay 


patrolling the ether 1 VT 
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Johnson Desk Kilowatt Fan Fix 


By Gary Halverson, KOGLH 
503 Jessica Court 
Mokelumne Hill, CA 95245 
k6glh@volcano.net 


In the two years my Johnson Viking 
Kilowatt Desk has lived at this QTH, the 
fan noise has gotten progressively louder 
until it sounded more like a coffee grinder 
than a transmitter. Over time, as the 
lubrication dries out and the bearings 
wear, the noise level goes up dramatically. 
The problem is exacerbated by the fan 
motors being mounted directly to the 
chassis with no acoustic isolation, so the 
chassis actually amplifies the noise. 

Basically, there are four fans in the 
Desk and three propeller sizes. All four 
motors are the same el-cheapo 120 VAC 
induction-type phono motor popular in 
the ‘50s and all rotate clockwise. Two 
large propellers are at the rear, one on the 


top chassis deck and one on the bottom 
deck. The bottom sucks air into the 
cabinet, the top exhausts the air. Airflow 


Figure 1: A Typical Johnson Desk Fan M 
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direction is accomplished by reversing 
the propeller on the motor shaft. In my 
case the top fan was a major source of 
noise pollution. I replaced it with a 120 
VAC muffin fan. Two 2.5-inch-long 
aluminum strips were drilled with two 
holes spaced approximately 2 inches 
apart. These brackets were bolted to the 
fan and the existing mounting bracket 
(see Muffin fan brackets photo). 

The worst noise polluter was the fan 
inside the RF deck that cools the 4- 
400As. This motor uses the middle-size 
propeller. There are approximately 6 
million screws on the RF deck - if you 
think you can simply remove just one of 
the perforated shielding panels on the RF 
deck, you are sadly mistaken. The tube 
cooling fan is mounted on a bracket that 
spans the walls of the input tuning sub- 
chassis. After lubricating the felt pads 
around the bearings on each side of the 
motor’s armature, it quieted down but 
still was annoying. I ended up removing 
the bracket and enlarging the two motor 
mounting holes to 
small 
rubber grommets, through 
which the motor mounting 
passed. This 
acoustically isolated the motor 
and did the trick. 

The final noise polluter was 
the fan mounted on the bottom 
of the sub-chassis containing 


the 4-400A sockets. This fan 
uses the smallest propeller. The 


accommodate two 


SCrews 


mounting screws for this motor 
are virtually inaccessible and 
unless you have a great deal of 


otor 
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the pedestal cabinet, I 
took advantage of the 
situation by installing 
two 34-inch plywood 
plates inside and on 
each’ €fideyoimerie 
pedestal bottom 
apron. 2-inch dual 
casters were attached 
‘to the plywood in each 
corner. This now 
provides the mobility 
to position the Desk 
as desired while 
keeping a relatively 
low profile to the floor. 
The top of the pedestal 
is now about 31 
inches, slightly above 


Figure 4: The new muffin fan brackets are shown with white 
arrows. 


my 29-inch adjacent 
desk. 
Conclusion 

I recently talked 
with Mike McGuigan 
(W6THW, Penryn, 
CA) who also has a 
Johnson Desk and 
went through the same 
fiasco I did. 

Mike mentioned 
that replacement 
motors are available 
from Grainger. The 
Grainger part number 
is $58-443 fop-the 
generic shaded pole 


motor, but there are 


| several. \ sdittesemt 
Figure 5: Rear View of the New Muffin Fan fraeaon honey ae 
ratings within that 
The Desk now purrs like a kitten and number. I don’t know what the original 
I look forward to being able to EFJ motor is rated at. 
concentrate on having a nice QSO 73, Gary, KOGLH 
instead of grinding coffee beans. ER 


While the chassis/frame was out of 
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AM Carfiee Net: Sunday mornings, 8:30AM local Easterh cine, 3935 ka QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday afternoon, 4PM EST, 3837 kc, QSX David, KA2J 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
QSX for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 ke. QSX: N8ECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn't necessary to 


check in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBGMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WASIGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NIGQ) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mrcgwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 
Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 ke. QSX Dave (VAZORP). 
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Testing a Tube that is Not in the Tube Chart 


By Rodney A. Colton, WAISXW 
9420 Chatteroy Place 
Montgomery Village, MD 20886 


rodneycolton@verizon.net 


Decades ago I disposed of the last of 
my Boat Anchor radios. The several recent 
articles in CQ magazine about restoring 
antique radios caused me have flashbacks 
to when I built my first Knight Kit 
shortwave receiver. The trip down 
memory lane has been so enjoyable that 
I wanted to share it with fellow “Old 
Timers,” as one of my friends calls me. 
The main point of this article is to share 
my experience with testing of vacuum 
tubes that were not in my tube tester 
chart. 

Thad recently acquired a Heathkit GR- 
54 receiver, and found that it partly 
worked, so the articles re-peaked my 
interest to the point that I even added 
several more from eBay. Of course one 


DYNAMIC 
TUBE TESTER 


MANUFACTURED BY 


“fo SUPERIOR INSTRUMENTS CO. 


2435-4! WHITE PLAINS ROAD NEW YORK 67, NY 


Figure 1: The Authors’s 1960 Superior 
Model 85 Emissions-Type Tube Tester 
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thing that went out with the original 
boat anchors was my tube tester, so this 
time around I acquired an inexpensive 
instrument along with my new collection. 
I’m proud to say that I was able to 
restore them all to near perfect operation. 
Along the way, I found three tubes among 
the various radios that were not in my 
tube chart. I brooded on this problem for 
months and even considered buying a 
more expensive tube tester. Finally, with 
two degrees in Electrical Engineering, 
one of them from the days when tubes 
were king, I decided that if I couldn't 
figure out how to test the mystery tubes, 
then I should give back the degrees. 

This article describes my solution to 
the problem that should be useful for 
anyone needing to test a tube not in their 
tube chart. I'll assume that you have a 
working knowledge of vacuum tubes. 
First, the three tubes in question were: 1) 
the GHF8, 2) the GHR6, and 3) the most 
important tube of all, the 6146 final RF 
Power tube for the DX-60. Since I was 
able to test all of the other tubes and get 
all of the radios totally tuned up, I made 
the assumption that I had a good sample 
for each of mystery tubes, to use for 
devising a method to test them. I had a 
tube substitution manual on my shelf, 
but it was no help. Fortunately, I had not 
disposed of my old GE Essential 
Characteristics tube manual. Figure 1 is 
my tube tester. 

The manual is dated 1960, and that is 
not a very sophisticated tester by any 
stretch, but it does appear to give 
reasonable enough results for my 
purposes. I deliberately chose a model 
that has a tube chart booklet rather than 
a roll chart, since my past experience 
with roll charts was not good. The 
downside of this tester is that it’s not a 
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particularly prevalent model so of course 
the tube testing data booklet is quite out 
of date. But so far as my current small 
collection of antiques goes, I have found 
only 3 tubes not in the manual, and the 
following shows how I solved that 
problem. 

Testing a tube with this tester is quite 
simple, and works as follows. There are 
10 vertical slide switches that are set to 
one of five positions (marked box, 
triangle, O, +, and *) that connect each 
tube pin (element) to a particular voltage 
within the tube tester, a multi-position 
filament voltage switch, and a “Load” 
potentiometer to adjust the load resistance 
in the tube’s plate circuit. Using the tube 
data booklet set the filament voltage, and 
a few of the switches for energizing the 
tube and checking for shorts among 
elements. After checking for shorts, set 
the rest of the vertical switches to the 
positions listed in the chart, and adjust 
the Load setting control. At this point 
you press the spring loaded “Tube 
Quality” slide switch and observe whether 
the meter needle is in the green band. 

Solving the problem of testing the first 
two tubes, the GHF8 and the GHRG, was 
easy. I looked up the 6HF8 in the GE 
Tube manual and examined its pin-out 
diagram, which shows which tube 
elements (filament, cathode, grids, and 
plate) are connect to which of the tube 
pins. I found also listed alongside its pin 
out several other tubes that do appear in 
my tube chart. The 6BH8, which is listed 
in my tube chart, isalsoa Triode-Pentode 
with the same pin out as the GHF8. So at 
this point I had the switch positions for 
all of the switches that connect the tube 
pins to various points in the tube tester, 
and of course the switch position for the 
filament voltage switch. The only thing 
that I needed to complete the test of the 
tube was the position of the “Load” setting 
potentiometer. Since the GHF8 and the 
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6BHB8 were of similar types, I used the 
Load setting for the 6BH8, and only 
depressed the “Test” button momentarily 
to ensure that the setting wouldn't 
damage the meter. It turned out that the 
Load setting for the 6BH8 produced a 
meter reading in the middle of the green 
band. Having made the assumption that 
the tube I was testing was a good one 
based on the radio seller’s claim and the 
fact that the radio worked perfectly, I 
concluded that I could now test my 6GHF8 
using the switch and load settings for the 
6BH8. The solution for testing the GHRO 
was similarly easy. 

The solution for the first two tubes was 
easy because I was able to identify a tube 
of similar type (Triode-Pentode) and 
exactly the same pin out as the mystery 
tube. The solution for testing the 6146 
was more difficult, because even though 
it is in the old GE Tube Manual, the pin 
out diagram for it did not list any tubes 
that appeared in my tube chart. So, | 
started with the fact that it is a Beam 
Power Pentode. In the process of restoring 
the Hallicrafters HT-40, I had tested the 
6DQ5, which is also a Beam Power 
Pentode, so that was where I started. 
Using pin out diagrams for the 6DQ5 
and the 6146 side by side, I then went 
pin by pin through all of the 6DQ5 pins, 
taking note of the tube element each pin 
is connected to and the designated slide 
switch position for each pin (switch); 
and then determining which pin of the 
6146 connects to the same tube element 
(cathode, grid/s, plate, etc.) and thus 
determined the proper slide switch 
position for each slide switch 
corresponding to each element (pin) of 
the 6146. Table 1 shows the process of 
translating the tube tester switch numbers 
(1 — 10) and switch positions for each 
element of the 6DQ%5 to the proper switch 
number and position for each 
corresponding element of the 6146. 
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Filament 

Filament 

Indicate 
Short 


The 5 possible settings for the 10 slide switches are: [J], A, 0, +, and * 


O 


Plate return 


Table 1. Element by Element Translation from 6DQ5 to 6146 Switch Positions 


For example, looking at the pin-out 
diagrams for the two tubes, it is clear that 
pins 4, 5, and 6 of the 6DQ5 are 
redundant or not connected, and pins 4, 
6, and 8 of the 6146 are also redundant 
or not connected. The control grid (pin 
1, selected by switch 1) of the 6DQ35 is 
set to position O. Therefore, the control 
grid of the 6146 (pin 5, selected by switch 
5) is set to the O position. Using the same 
reasoning, the other switch positions can 
be determined. It also makes sense that 
during the short circuit test that pin 7 
(switch 7) of each tube would indicate 
shorted since pin 7 is in the return path 
for the filament current. 

When making the final test of the 
6146 by briefly depressing the “Tube 
Quality” switch I found that a Load 
setting of 20 gave a meter indication in 
the middle of green band. So, now I had 
a method of testing all of tubes in my 
antique radio collection as they age, and 
of testing the mystery tubes in other boat 
anchors that I might add to my collection. 

With a methodology similar to what I 
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described here, you should be able to 
devise a method of testing tubes that are 
not in your tube chart. Determining what 
internal tube tester connection being 
made by each possible switch position 
was shown in the first row of Table 1 was 
of course dependent on the schematic for 
my particular tube tester. So, for this 
method to be used with your particular 
tube tester, you will need to consult its 
schematic. For more sophisticated tube 
testers there will be more switches and 
knobs to account for, but if you have a 
known good sample of the tube that is 
not in your chart, you should be able to 
determine the settings for your tube tester 
using a similar line of reasoning. 

I already have my eye on another 
addition to my antique collection, and 
have already verified that its tubes are in 
my tube chart. But even if they weren't, 
I wouldn’t let that stop me. I can now 
collect and enjoy my old toys as long as I 
have the strength to turn the knobs. 


ER 
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Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! We 


are always looking for good photos, especially we need attractive photos for Electric 
Radio covers.” 


in 


dent ata UE 


Fin eee nT! 


re 


wa 
ie 


During July 2014, Jim 
Stitzinger (WA3CEX) 
acquired the mighty Collins 
FRT-24 anda Collins 30J from 
Gary Halverson, K6GLH. 
These two photos show a 
portion of the work required 
to load these rare, classic 
transmitters into a lift-gate 
truck. (Photos Courtesy of 
Gary Halverson, K6GLH) 
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Sam Thomas (W3ALE, Clewiston FL) sent this photo that shows one of his 
operating positions with a mix of modern and classic older gear. Not all of what 
Sam has in use is shown here, but as Sam describes his station, “...One row [not 
shown] includes an ICOM-730, the antenna tuner, a monitor scope and a 
Globe HG-303 CW rig. I also have a Lafayette HA-350 with three commercial 
transceivers. The station I’m seated at has a Kenwood 580S on the bottom left, 
with a Heath SB-101 and SB-200 linear next to it. Up top is the Heath Mohawk, 
power supply-speaker for the SB-101 and HR 10 sideband generator atop, with 
the Heath Apache in the center and my Hammarlund SB-600 to the far right. 
Atop the Apache is a homebrew antenna tuner and Heath reflected power 
meter. Other equipment [not shown] includes a power supply for the ICOM- 
730 and ICOM 735, with a Yaesu HT-77 and power supply. I also use a 
Kenwood TS930-S, with various mikes, bugs and keys sitting on the desk. 

“Not shown is a Heath Mohican receiver, a Knight R-55, two Gonset 
converters (Super 6 and Super 12), some Hallicrafters S-38 series receivers, a 
BC-348 receiver and some ARC-5 units. I keep by my bedside an ICOM R-71 
receiver, a Radio Shack DX-160 receiver and scanner, and in my office a 
Hallicrafters S-107 - and that about rounds out the gear. I am using a GSRV 
unit and will put up the 40 and 80 meter ‘hamsticks’ ASAP, along with a GAP 
Challenger that is on hand. © 
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CLASSIFIEDS 


Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


( VINTAGE EQUIPMENT ONLY! | 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: HRO 500, Globe King 500C, 
many more. Pickup in D.C. area. Dave, 
W3WKP, email W3WKP @arrl.net 


FOR SALE: Heathkit DX35 with manual, 
G, no mods, last used 2010, $130, you 
ship, Roger, 1-317-881-7466, LR- 
JL @juno.com 

FOR SALE: Siltronix 1011B (10 M xcvr), 
G, with manual, now in use, $175, you 
ship, Heathkit SB10 (side band adapter), 
needs repair or parts, $50, you ship, Roger, 
1-317-881-7466, LR-JL@juno.com 


FOR SALE: TCS dynamotor supply CIH- 


21881-B, NIB, 12v input $250, CH-291 
battery box with 3 new Willard batteries 
dated May 1945, $100. Steve, W6SSP, 
zarco@sonic.net, 707-544-8142, Santa 
Rosa, CA 


FOR SALE: German Radios Large and 
Small Floor Model/Record Player Rare 
INT1 Etc, Call Howard 301-320-3028 


FOR SALE: FT-243 crystals, $1.00 each 
or 6 for $5.00 plus shipping. Untested, no 
ham band frequencies, good for vintage 
holders for modern rocks or grinding. Dick, 
W5TA@ARRL.net 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. 
SAo8 Phone: 330-658-5035, 
WBOIQK @ARRL.NET 


FOR SALE: Lots of old B&W coils. CQ & 
QST mags. Old transformers, old tubes. 
Also visit my web page, 
www.randystoold.webstore.com 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal! with: 


- Free want-sell-swap ads 

- Farly television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


e Produces the famous 


- Battery & AC receiver restoration annual Rochester Meet 


- Vacuum-tube history & collecting 
- Old-time amateur-radio contests e Maintains unique 


radio-TV museum 


- Communications receivers 
oe Membership is only $35/year in U.S.; $40 elsewhere. 

AWA| Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
es ~awamembership@rochester.rr.com (585) 257-5119 http:/Awww.antiquewireless.org 


FOR SALE: Manuals: Drake T-4XC, 2-C, 
L-4B, T-X4B, R-4B; WRL Chief 90, 
Champion 300; Johnson Valiant, Ranger; 
Collins KW-1, KWM-1, KWS-1; RME 6900. 
NI4Q, POB 690098, Orlando, FL 32869. 
407-351-5536, ni4q@juno.com 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Selling to cut-down on my 
ham and electronic stuff after retiring 34 
years.Heavy items listed can be picked- 


up in Boston South Shore or Portland, 
Maine areas or shipped. Send LSASE for 
complete details and asking prices, or 
phone me:The Drake TR-7 with its PS-7 
power supply works on AM, SSB, and CW 
on all ham bands up to 30mhz. The 
Heathkit SB-220 linear amp has relay 
switching for 160meters and also covers 
10meters. A mint WWII receiver, BC-342- 
N is complete with LS-3 speaker, JB-47 
earphones, and AC line cord. My 
Hallicrafters rare, silver panel SX-9 is 
working and in good condition. There is an 


oe 
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Available from the Electric Radio Bookstore, see page 61 for ordering information! 


Fo wa | 


Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q, SK) 
many popular articles in Electric Ra- 
dio over the years. Surviving Technol- 
ogy is a chronicle of Bruce Vaughan’s 
lifetime of experience in radio and is a 
finely produced presentation with ex- 
cellent illustrations and schematics. 
The book is 8-1/2" x 11" and is printed 
on coated, glossy, medium-weight pa- 
per stock. In 7 detailed chapters, Bruce 
gives you a blow-by-blow description, 
including schematics, of all the secrets 
needed to build a successful regenera- 
tive receiver. The “Ultimate” is amaz- 
ingly straightforward, stoutly built, 
and Bruce provides all the details to 
successfully build your own based on 


Bs his 60 years experience. 
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old Fed-Tel & Tel antenna coupler with 
dual controls and 2- 5 amp RF meters on 
a Bakelite rack panel. Confidence Model 
C tube tester had rotary chart and 
supplements. Handy loop antenna is 1 
foot in diameter, Singer LP-105, 6 bands 
switched from 150khz to 30mhz used for 
radiation or other measurements. VHF 
Engineering Model BLC-2/70, 2- meter 
100 watt amp with manual, works on 12 
volts DC, using Elasco regulated supply 
LIC-12-12A, (12 amps.) A 1920’s fire alarm 
set includes a wind-up coded transmitter, 
actuator relay with test key, liquid heat 
sensor, and old brass 120 voit horn. There 
are two quack doctor sets, one is a violet 
ray unit with 6 glass probes and other a 
two-handed shocker in a nice mahogany 
case- both work OK. A neat GE P766A 
portable radio from the early 1940's ina 
nice faux leather carrying case that 
operates from a 2-volt lead acid cell and 
has a vibrator for plate voltage. Works 
good and easily re-charged. A nicely 
framed Marconi Wireless Telegraph Co. 


stock certificate for 5 shares dated June 
1913 (101 years ago.) A neat item 
disguising a Decotel, rotary dial hand 
telephone located in an authentic cigar 
box. An old, unusual Astatic chrome 
dynamic hand- mike model 30, with push- 
to-talk, handle is removable from stand, in 
beautiful condition with cord. Bunnell 
surge/overload relay #10268-A from the 
20’s. Tubes: HF-200, Duc-Vac-202, Taylor 
T-155,WE-107F, UV-202 (5watt),7360 
sheet beam tube inc. B&W 2Q4 octal 
plug-in for SSB circuits, 2-1V, 2-NOS 122, 
2-024, 1-247, oil immersion BF0084, and 
VT-127, large acorn receiver tube in WWII 
SCR-270 radar, used at Pearl Harbor. 
Parts: described in the info details. Robert 
B. Enemark, W1EC, 47Colonial Rd. 
Westbrook ME 04092, phone 207- 887- 
9106 or message to gulflife @ comcast.net 


FOR SALE: Heathkit DX-100 front panels. 
Brandnew, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @verizon.net 


for the Radio Amateur 


| This book has everything you need to 
know about the art and science of 


| thermatron design and construction. 


OLLOW-STATE 
DESIG 


Gisyeon Evans 
TA2ZGE/KJ7UM 
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thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been _ licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


it pulls together 
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Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 

Model AB-1M, (With Voltmeter) ...............scseee $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter .............cccccccsccseseceeees 

(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Ss 


guarantee. 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 138406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Citizen Communicator model 
3318 12 volt 3328 6 volt clean $20. Realistic 
DX 160 clean, $70 OBO. McMurdo Silver, 
silver volmax model 900 $40. HP audio 
signal generater. model 206A all knobs, 
clean, about 35# dry. $25. Photos available 
by email. Bernie Samek, 113 Old Palmer 
Rd, Brimfield MA. 01010 413 245 7174 
bernies @samnet.net 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, MI 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


Electric Radio Store 
720-924-0171 


Metered Inrush Limiter, 
Models AB-1M, AB-300M 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


FOR SALE: BC-610-l, two left. $1,200 
and $1,100. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83 St, Mesa, AZ 
480-986-5797 w8qbg @yahoo.com 


FOR SALE: ATAS Antenna Reparr. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, WMEAJ, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @ kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
willlamperrycompany @insightbb.com 
FAX 502-893-9220 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 
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SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. Vas Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 
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@ 
Estes Auctions 
My Specializing in Vintage Radios 
) Complete Auction & Appraisal Service 


‘ESTES AUCTIONS | 
7404 Ryan Road, Medina, Ohio 44256 
Ph: 330-769-4992 @ Toll Free: 888-769-4992 © Fax: 330-769-4116 

www. estesauctions. com @ Email: estesauctions@aol. com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, 
bill.riches @verizon.net 609-465-5005 
Cape May, Nu. 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, hittp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://pweb.amerion.com/ 
~w7avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA _ 98837, 
w7avk @arrl.net 509-750-7589. 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 
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Receiver Or Transceiver, 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
ka1ledp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


FOR SALE: Phase Shifting Network 350/ 
2Q4, $25 plus shipping. Call 570-282- 
4663, ask for Craig. 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 
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DD- 103 UNIVERSAL DIGITAL DIAL 


Digital Accuracy For Your Vintage 
With 
Either 10Hz Or 100Hz Resolution. 


Pre-programmed for many 
receivers and transceivers 
including FT-101, TS-520, 
TR-4, & most Hammarlund, 
Hallicrafters, National, and 
other brand receivers. 
kk4pk.com 
$135.00¢Shipping $10 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim  Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


WANTED: EF Johnson Viking model 122 
VFO. Allen Sharpe, 1-208-304-7515 or 
email: radiotuner56 @ gmail.com 


WANTED: Help! | lost the on/off key to my 
Viking 500. Can you help? Bert, N8NN, 
n8nn @earthlink.net 


WANTED: WW II U.S. Army Signal Corps 
J-36 “bugs”. Bill Mills (KC4AA), Phone: 
478-452-2957 or 
millsend @ windstream.net. 


WANTED: 1960’s Callbook information 


for WA5FOX, WA5GJM and CR4BA. 
WR5Q @juno.com 210-828-0247 


FOR SALE: 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $294K 


Wes Minear - W7UO 
Telephone 520-398-2722 
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High Performance Crystal and Mechanical Filters for your 


international radio 


Collins, Drake, and Heath Radios! 


= _J PO Box 2110, Aptos CA 95001, USA 
, SS tel: 1-831-462-5511 fax: 1-831-612-1815 
@-mail: sales@inrad.net web: www.inrad.net 


WANTED: Mainline/HAL ST-4 RTTY 
Demodulator— PC board, etching pattern 
or complete unit. Brian Shore, KV4EX, 
2130 Jen Rae Road, Green Bay, WI 
54311-6348. bsskv4ex @ gmail.com, 920- 
445-3643 


WANTED: Meter for Hickok 534A tube 
tester. Walter, 718-456-1988 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: Model 15 teletype machine 
with pedestal and supplies for use in a 
working museum display, SF Bay area. 
Steve Pazar, W6SSP, zarco@sonic.net 
707-544-8142 Santa Rosa, CA. 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, K@AZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18078, 215- 
541-1099 


WANTED: Main tuning dial lock assembly 
for Hallicrafters SX-28. Jeff (W2JPH), 
radiow2jph @ gmail.com or 607-281-1224 


WANTED: Matching speaker for JRC 
NRD-525. State price and condition. R.D. 
Carter, 7079 Marks Rd, Cameron, NC 
28326 
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WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave Buffalo 
NY 14213 716-861-4289 or 716-598-5205 


WANTED: Schematics, manuals for 
Watkins-Johnson 901-1 VHF receiver and 
National R1230/FLR receiver. Hal, 
KK6HY @arrl.net 650-366-5060 California 


WANTED: Schematic/documentation/info 
for Coast Guard CW xmtr T1504/SRT-29 
by Scientific Radio Systems, Rochester, 
NY. Contact W8KXR @NEO.RR.COM 


WANTED: T-368 transmitter, late model 
preferred. Need not be functional, but 
complete. Nick Tusa, KSEF, 504-400-8873 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: Avionics boxes and controls, 
working or not, needed for a static display 
in a museum C-117 aircraft. AN/ARN-3, 
AN/ARN-6, AN/ARN-14, AN/ARN-21, 
ANARC-27, AN/APS-42. Filter switch 
panel (Range/Voice/Both). If you have 
anything related to the above and are 
willing to part with it, please contact Tom, 
KJ7AV, 585-352-9610 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 
WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 

WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 


207-286-5483 WBCQ@wbcq.com 
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re deta, pried mricage call “chuck Felton. KDO 


For a test drive cometo: 

Felton Electronic Design - 
1115 South Greeley Highway — 
Ch eyenne, Wyoming 82007 

By appointment only oS) an 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith 44684-083, 
LSCI Butner — GA, PO Box 999, Butner, 
NC 27509-999 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1iVJ, Hopkinton, RI 401-377-4912 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Lots of IERC TR5-5020H 7- 
pin black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: Collins R-648 Receiver in nice 
condition. Frank Scutch, w4fms @ aol.com 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 


WAS5UEK 214-763-5977 
cosmophone @ yahoo.com 
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307-634-558 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 
Via Irana, Valencia, CA 91355. 818-519- 
4419. jstitz@pacbell.net 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 
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Hammond Modulation Transformers 


new production and are great way to solve a 
big problem with plate modulated AM trans- 


mitters. 


These new transformers have extra sec- 
ondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for 
Viking transmitters with burned out modu- 
lation transformers, or any homebrew trans- 
mitter project with a push-pull output us- 
ing 6AQ5 through 6550s. 

As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 

-New production modulation transform- mum, at a 1 kHz reference. 
ers have been unavailable for a very long $125.00 each, plus $12.35 for flat-rate 
time — until now! Electric Radio is offering shipping within the US. 


TET STRETTON ET RT RTETET ETRY ET ETH 


a limited run of genuine high-quality Ham- WWW.ERmag.com 
es modulation transformers that are all- 720-924-0171 
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¢ Offering Unparalleled Free as wellas.. 
e = .... Exciting Member Benefits 
¢ World Class Signal Magazine 


e¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


Come see what the excitement is about 
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©|i FOR SALE: Western Electric Model 23A/310B 
| 250W AM broadcast transmitter, excellent condi- 
1 tion, on 1925kHz, $6K. Western Electric D-86850A 
dual 78 RPM turntable from 1927, best offer. Gates 
25A exciter, VGC, has two crystal ovens, (1230 and 
1240KHz),$250. TMC Antenna Tuning System 
| ATS-2 with control panel and power coupler, $900. 
2 Collins 30S-1, tech special, $700. Hallicrafters SR- 
| 150, $250. Hallicrafters SX-42, vgc, recapped, $350. 
SX-101 (has 160M band), $150. RCA AR-88, $400. 
Collins S-Line, 32S-1, 75S-1, 312B-4, 516F2, 
$1000. All major components to build a 450TH 
_ AM rig, best offer. Ten Tec Jupiter 538 with 302 
keypad and 702 desk mic, $700. Drake T-4XB, 
| $150. Heathkit Mohawk/Apache/ Warrior with com- 
panion accessories, $900. Innovonics MAP If 231 
multiband audio processor, $250. Trades consid- 
ered on all. Email for info/pictures/more stuff. Gary, 
K6GLH: 
K6GLH@Volcano. net or by Telephone, 209-286-0931 


WANTED: One of my “KN8GCC” QSLs 
fromthe mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 


Electric Radio Custom 
Coffee Mugs! 


antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWIl 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 
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These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colots and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They ate microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 


Shipped by UPS..........cscue- $22.00 
Or on the Internet: 
www.ERmag.com | 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 


wrist support to fit a man’s hand, with new UV 


resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 10,000 satisfied customers 
around the world.) The EZ Hang comes with a one 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


year limited warranty. 


Call Today! 540-286-0176 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finders fee. Don 
Barsema, KC8WBN, 
donaldbarsema @ att.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 


Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, K8BAXH, 9420 
STE RTE T, Amazonia, MO 64421. 913- 
634-3863. 

WANTED: Waters 351 Coax switch. Call 
or write Rich, 714-521-2430 
WA6AGL @att.net 


Series 1 + Disk | 
RL. Drake Co. 


System 


Requirements: 
Any computer with 
Adobe Acrobat Reader®, ji 
Performance will vary 
depending on speed of 
the computer 


aa 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won’t have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


Licensed at least 25 years ago 7 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 


SERVICE FOR SALE: | build hot-rod 

receivers: R-390A, SP-600, and QCWA, Inc. 

transmitters: Valiant, DX-100, T-4X-A-B, 8400 NW 115th Avenue 
AF-67. Chuck Felton, KDOZS, Cheyenne Ocal a! FL 34482-1098 


Wyoming, 307-634-5858, 
www.feltondesign.com 


USA 
www.qcwa.org 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Col Tiss 1 WIM 8 ence hn snes careers 4 hours, $89.95 
Collins 75S-3 and 32S -3..........cccececececees 2 hours, $89.95 
CollinS 30DH2. Cin biti ioidecdes dec vs scdacdeeee 1 hour, $39.95 
COLTS SO a ec ctrcte sete cs vcdecautcer tee 1 hour, $39.95 
COLTS [IVY S21. ieee cccacccncdedesstencess cose caetereets 2 hours, $39.95 
COLUMNS 17 DA He i. aateeles teeces sensase te lereisneies 2 hours, $89.95 
COLLINS WR-S9OAN oi Bais doe einccckn lee «ssuaseceerse 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 
deatiausd. eee eee 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & Il Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted $$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

| McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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— ELECTRIC RADIO BACK ISSUES — 


All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 


are for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at_http://www.radiolabworks.com/ 

ersearch. html 

* Single Issues: $4.00 Each, Postpaid 

* 1-Year Sets (Or Any 12 Issues) $39.00 per year + $6.00 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $7.00 S&H 

* Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$20.00 S&H, at least a 56% discount the over single-issue price. 

* For a postpaid 29-page printed back issue index, please send $3. 

* Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 

All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVEMtiSING.--------------------------------------------- anne anna nana nanan nnn nn nnn n ene nen enn ene eee nee $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years until 
retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many historic 


photographs and stories from former employees.--------------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:------------------=- $29.95 - 10% - $26.90 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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NEW! Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) 


companion book to his Heathkit Amateur Radio Products book, and it all about Heathkit test 
equipment that continues to be very popular, even many years after Heath’s closing. ----- $19.95 
Hollow State Design: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful 
new book that has everything you need to work with vacuum tubes in one 
233 page, high quality volume! -----------------------------------------=---- $32.95 - 10% = $29.65 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from museum 
collections make this hardback volume an excellent introduction to this new collecting field. Written by 
Cee TR Ee a a te el eee ier ea Se tt oct erica Te $29.95-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------------- 22 ne nnn nn nn nn nn nn nn nnn nnn nana nn cn en nana nannennnnnanan $24.95 - 10% - $22.45 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and gOOd PhOtOS. -------------------------------= 
won en nen en nnn nn enna nnn nnnn nn nnn enna annem nn nnnnnnnannnnanennnnnnannnnanananannnnnnananennanananannnnncanamannanamns $25.95-10% = $22.45 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
tiVO, ---------------------------- 2-222 nnn nnn nnn nnn nn nnn nnn nnn nn nn nnn nn nnn nnn nnn nen nn nnnnannnnnnanencannnnaces $26.95-10% = $24.25 
Surviving Technology: Bruce Vaughan’s (NR5Q, SK) book about his early experiences in radio, and it’s also 
about building the “Ultiimate” regenerative receiver that’s based on his many successful designs, with complete 
information and schematics! ------------------------------------------------------------- 202-002-2020 nooo" $32.95 - 10% = 29.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
wanna annem nn nnn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nn nnn nn nn nnnennnn $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWil, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day. ---------------------------=-<9--=702----se--nnnnnnnnseanen $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ------------------------------ nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnnen $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------------------------------------ 


Ordering Information: 


U.S. Mail Orders: Please add $5.00 shipping for one book and $1.00 for each addi- 
tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


WANTED: small Greenlee #731 square 
metal chassis punches in good condition. 
Louis D’Antuono, WA2CBZ, 8802 Ridge 
Blvd, APT C-2, Brooklyn, NY 11209 718- 
748-9612 after 6 PM EST 


WANTED: I’m looking for information about 
Vanguard Electronic Labs of Hollis NY. 
Needed are catalogs, instruction sheets, 
company history, etc. Also want to buy a 
Vanguard/Springfield walkie-talkie. Bob 
Nickels, W9RAN @arrl.net 


WANTED: Please Help! Need a 

modulation transformer for my Johnson 

500. Contact Larry Harrison, K3URR, 540- 
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852-3431, or write me at PO Box 38, 
Criders, VA 22820 


WANTED “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, 704-657-8910, KN4R, 
brianharrison @ embarqmail.com, 


WANTED: 1! would like to hear from owners/ 
users of Frequency Meter FR149A/ 
USM159, especially with info on an early 
manual for the unit (I have a late manual), 
for a possible ER article. Please email me 
at wa2ejt59 @stny.rr.com or call on the 
telephone 607-754-2848 evenings 
between 6 and 7PM Eastern. Thank you! 
Joe Long, WA2EJT 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 
question via email or telephone. 

; Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 


pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 
at our special introductory price and make 
yout 100V look as great as it sounds! 
Contact: Nick Tusa, K5EF 
Telephone: 985-249-6467 


Fax: 985-249-6468 


Moving Sale — Ham and Converted Broadcast Rigs Available 


Very Reasonable Prices: 


Broadcast Transmitters: Collins 20V-2 on 1885, Bauer 707 160-80, Bauer 707 160- 
80-40 meters. 


Audio Equipment: Orban 9000A, CBS volumax 4000/audimax 4400, Belar AMM- mod 
monitor, REA AMM-HF1 mod monitor (From WA1QIX). Behringer ultra-voice pro. 
Behringer Shark DSP-110 processor, FM Volumax 4110 


Other Equipment: HT-40, SX-111, FT-990 working but not fully functional, SX-101, 
HQ-170, DX-100,DX-100B, CM-1 Mosley RX, Drake R4A/T4X twins, HP-23 PS, VF- 
1 vio, SB-34 xcvr, SB-101 w HP-23 ps, HW-100, Clipperton L linear, SB-200 linear, 
lunch boxes— Sixer & Twoer, G-76 w/ AC PS, G-76 w/ HB PS. MJF-9420 20 mir ssb 
xevr, SB-300/301/303 receivers all 3 filters. 


Test Equipment: B&K 2050 signal gen. Heath IM-4100 counter. SB-610 mon scope. 
HO-10 scope. Leader LBO 100 mHz scope. Drake W-4 watt mtr. Bird 8251 1 kW 
dummy load. MJF-962B 1.5 kW ant tuner. 


Antennas: Hy-TowerAV-18HT disassembled. Butternut A-6 on ground. Heath Cantena. 


Parts Rigs: SB-401. HQ-145. G-76 and lots of parts and tubes and plenty of 
accessories that need to go. 


Heavy items are pickup-only in Northern Virginia. Contact Dave, K2DK, 
Email: WA2VLF@verizon.net or Telephone: 703-909-9376 
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119 E. George St 
Batesville, IN 47006 


Manuals oo 


Order on-line at: 
www.w/fg.com 


We are your 1-stop source — 


for radio, test equipment, 
Send your questions to: and audio manuals ~ 


sales®w7fg.com 


Order by phone: 
(812) 932-3417 


customer satisfaction guaranteed! 


pay Pal 


800-807-6146 US only 


FOR SALE: Heathkit #CR1 crystal set, 
new. Two RCA transmitting tubes #833A. 
Two IMAC #6C21 tubes. Three Lewis & 
Kaufman #1254 xmit tubes. Federal 
thermionic tube #F320B. Two new 
Halverson interstage audio xfmers from 
1920s. Double button carbon mike from 
1920s. Corbell Dubilier RF xfmr, 225-500 
meters, from 1920s. Altech mic #6708. 


= 


RCA wedge-shaped Jack Benny mic, 
works, new. Telegraph key made in 
Germany, Description & information all in 
German, Probably made _ 1930. 
Hammarlund SP-600 rack mount receiver- 
all orig, working. Hallicrafters SX-24 Super 
Defiant Skyrider. See last 2 months Electric 
Radio for more items. Bill Kalcik, 608-253- 
9855 Call after 8:00 PM CST 


Pri 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era’’). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $17.00 delivered, $18.00 for XXL. 


(Medium Available by Special Order) 
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‘Subscription Information 


Published Monthly 
Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


| Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
Call for FAX 


email: Ray@ERmag.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
8/14 


WS9ADJ 01/15 
James Beyer 
6213 Countryside Lane 
Madison Wi! 53705-1025 


Goo Oohrm Monaural 


Cliassic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


{ FS MOSpOre : built just for you. 


x 


Pe 


ft : 
RrSZOoCrR Fare@eaar the MIF Ser 83 oe 
SB 4Sso Pe —s4 thas MIF Sr eS 3838 CS 


see our user reviews at: 


e=IMiaanrra.rret 


harm radio om the net 


42> F2lAAXREI Coorrarrncsr tea tiocormns 
Bos S$Oo48- Soot ri-F VA rA-_GPerMTmeaA Fs TT. 


